


































































SECTION 8: POINT LOCATIONS

SECTION 8.1: POINT LOCATIONS MAP

Section 1: Owner
Information

Section 2: Agent and
Consultant

Section 3: Permit Type Section 4: Map
Requirements

Section 5: Project
Description

Section 6: Purpose of Use Section 7: Place of Use

In this section, you will provide information regarding the points where you intend to exercise control of and/or store water. You must provide the correct latitude and 
longitude coordinates for your point locations before proceeding to the next section. Use of other coordinate systems (such as California Coordinate System) will not 
be accepted. Enter the points in the order that you would like them to be arranged in your application, with the primary point (if one exists) being identified first and any 
offstream storage facilities last. Items may be entered into the tables below by clicking the "+" sign, edited using the pencil icon, and deleted using the trash icon. An 
optional point name may also be entered for each point designated to allow accurate identification of your points in the coming sections. Click the "Next" button after 
you have entered the locations of all points.

Your point locations will be screened based on geographic location with respect to Fully Appropriated Streams, Wild and Scenic Rivers, and the Policy for Maintaining 
Instream Flows in Northern California Coastal Streams.

A descriptive point name can be provided for each point location. Please ensure that the point name is consistent with the naming convention used in your project 
map. Examples include frog reservoir, offset well 3, instream pump, etc.

Please enter the latitude and longitude of your point location in the table below:

Latitude Longitude Point Name (optional)

Section 1: Owner
Information

Section 2: Agent and
Consultant

Section 3: Permit Type Section 4: Map
Requirements

Section 5: Project
Description

Section 6: Purpose of Use Section 7: Place of Use

Click the Point Location Mapping button below to view and confirm the locations you provided above. If any errors are found, 
please return to the previous page and make the appropriate corrections. If the information is correct, please click Next.

Section 2: Agent and
Consultant

























































































































































































ATTACHMENT 1 

PROJECT DESCRIPTION 
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The purpose of this Application is to increase water supply reliability in the Turlock Irrigation District 

(TID) and Modesto Irrigation District (MID) (collectively the Districts) service areas and the surrounding 

region (Stanislaus, Merced, San Joaquin and Tuolumne Counties) and improve groundwater conditions 

through 1) diverting surface water in high flow periods for storage in below ground aquifers and/or in 

newly constructed off-stream above ground storage reservoirs, and 2) in-lieu groundwater recharge 

achieved by providing surface water to overlying and appropriative groundwater right holders, when 

available, to reduce groundwater extractions, storing the water that otherwise would have been 

extracted to allow aquifer recovery and extraction at a time where surplus surface water supplies are 

not available.  The Application aims to capture surface water when available, during wet and above-

normal years, to increase water supply reliability and groundwater levels, thereby improving regional 

conjunctive use programs. 

The purpose of this Application is to provide the Division of Water Rights with sufficient information to 

constitute a complete Application pursuant to the California Code of Regulations (CCR) title 23, sections 

656 and 675.  The Districts believe the Application includes sufficiently detailed information to process 

the Application, however, the Districts understand staff may request further explanation or information 

and the Districts stand ready to provide any such information.  In addition, the Districts recognize they 

will need to meet with the Department of Fish and Wildlife and may have to comply with the California 

Environmental Quality Act (CEQA). 

1. Water Availability and Existing Facilities 
Attachment No. 4 to this Application includes a Water Availability Analysis, which indicates the periods 

and potential volumes of water that may be available for appropriation under this Application. Based on 

the information contained in Attachment No. 4, the Districts believe there is a reasonable likelihood of 

water available for appropriation from the sources identified in this Application. This is further 

supported by periods when flooding has occurred within the general place of use identified by the 

Application and specifically within the boundaries of the Turlock and Modesto Subbasins. 

The diversion of water requested under the Application will be through existing facilities, reoperation of 

existing facilities, and the development of new facilities. As indicated in Attachment No. 2 to this 

Application, existing facilities could be operated in various ways to support the diversion the water 

requested under the present Application. Several of the existing facilities are well known and 

documented as existing facilities covered under the Districts’ existing water rights.  Additional 

information regarding projects currently in the process of development and/or further evaluation is 



primarily contained herein. These projects range from near-term facility improvements to long-term 

infrastructure investments. Several projects have been contemplated over the years to achieve multiple 

benefits (e.g., flood management, environmental, improved water use efficiency). 

The lands proposed to receive surface water within the identified place of use in this Application 

primarily include lands that are presently cultivated or include lands not presently cultivated that are 

suitable for groundwater recharge or include lands that are presently serving as wildlife habitat. Based 

on the large area proposed under this Application to receive surface water for irrigation and other 

purposes, the Districts respectfully request that pursuant to CCR section 719, the Division accept 

provided mapping as sufficient to meet the requirements under CCR Section 715(d). 

2. Conjunctive Use and Water Supply Reliability 
The Districts have historically engaged in conjunctive use to manage water during droughts and in years 

where full surface water deliveries are not possible.  Conjunctive use management involves making sure 

that each of these resources is used to the optimum benefit with the least amount of negative 

environmental and economic effects. 

TID provides surface water through its rights on the Tuolumne River, storage at New Don Pedro, Turlock 

Lake, and its system of conveyance facilities.  Lakes and reservoirs have the advantage of being able to 

store water in a short period of time, while providing flood control and hydroelectric generation. 

The Turlock Subbasin aquifer supplies groundwater for the cities of Turlock, Ceres, Hughson, and South 

Modesto, other subbasin communities and private domestic and industrial uses.  The Turlock Subbasin 

aquifer also supports thousands of acres of farmland.  This aquifer has the ability to store large amounts 

of water indefinitely, without concerns of evaporation or sediment dislocation. The Turlock Subbasin 

aquifers have a significant amount of available storage, and in order to extract the water and later put it 

to beneficial use, the aquifer must be provided with surface water supplies. The development of 

irrigated agriculture in the eastern portion of the subbasin since the 1960s has resulted in a cone of 

depression as groundwater levels have declined up to 100 feet over time. 

Throughout the normal growing season, the TID irrigation system supplies an average of over 300,000 

acre-feet (AF) of recharge to the aquifers of the Turlock subbasin. During the winter in rainy years, many 

acre-feet of water travel through TID systems, the Tuolumne River, and neighboring sloughs unused. 

This excess high flow water can be used to recover lost groundwater storage in the aquifer by capturing 



this water to pumping water back into the aquifer or providing additional area for the water to 

permeate down into the aquifer. 

Active conjunctive use programs require the ability to capture surface water during high flows.  In 

addition, it requires an understanding of where groundwater recharge is most effective.  Turlock 

Subbasin Groundwater Sustainability Agency GSAs have developed a Groundwater Recharge 

Assessment Tool (GRAT) with the assistance of Sustainable Conservation and their partners, utilizing 

Proposition 68 grant funding, to enhance the existing conjunctive use programs by implementing a 

recharge program dedicated and on-farm recharge projects.  The GRAT can be used to evaluate where 

water could be placed for recharge, when available.  Future projects and infrastructure will can be 

included into the GRAT to increase the management potential.  These facilities may include but are not 

limited to:  stormwater basins for recharge, recharge from the canal system, dedicated recharge basins 

or other facilities, in addition to the on-farm recharge concept. 

MID diverts water from the Tuolumne River for agricultural irrigation and municipal supply. The mean 

annual MID diversion from the Tuolumne River is approximately 294,000 AF, based on the average 

hydrologic period from 2003 to 2012. Approximately twenty percent of this amount (67,000 AF) is 

currently delivered to the Modesto Regional Water Treatment Plant (MRWTP) for treatment and 

delivery to the City of Modesto. 

New Don Pedro Reservoir, built in 1971 and located northeast of La Grange in the Sierra Nevada 

foothills, is jointly owned by the Districts and has a maximum storage capacity of 2,030,000 AF. MID’s 

share of water stored in New Don Pedro Reservoir is approximately 543,000 AF. La Grange Diversion 

Dam, constructed in 1893, is used to divert water from the Tuolumne River into the MID Upper Main 

Canal. Diversions flow through the Upper Main Canal to the Modesto Reservoir for temporary storage 

and irrigation deliveries and for delivery to the water treatment plant and then on to the City of 

Modesto. The Modesto Reservoir, owned and operated by MID, was built in 1911 and has a storage 

capacity of 28,000 AF. MID distributes Tuolumne River water and groundwater via a network of 

facilities, including 15 miles of unlined canals, 147 miles of lined canals, 42 miles of pipelines and 39 

miles of drains. In 2012, approximately 66,500 acres of land were irrigated within MID, 57,000 acres of 

which received surface water from MID. MID pumps groundwater from approximately 100 production 

and drainage wells to supplement surface water supply and to help control the high water table in the 

western Subbasin. Groundwater pumping supplements reduced supply from the Tuolumne River during 



consecutive dry years and to serve areas where it is more difficult to deliver adequate amounts of 

surface water. 

The entire Modesto Subbasin (5-22.02) is designated a high-priority basin by the Department of Water 

Resources (DWR). The Modesto Subbasin covers about 245,253 acres in the northern San Joaquin Valley 

Groundwater Basin and is bounded by the Stanislaus River on the north, the Tuolumne River on the 

south, the San Joaquin River on the west and the Sierra Nevada Foothills on the east.  The Modesto 

Subbasin relies on two primary sources of water supply – surface water from the Stanislaus and 

Tuolumne rivers and groundwater pumped from the Subbasin.  The Modesto Subbasin supplies 

groundwater for the cities of Modesto, Oakdale, Riverbank, and Waterford, other subbasin communities 

and private domestic and industrial uses. 

About 64 percent of the Modesto Subbasin is agricultural, with major crop types including almonds and 

other deciduous trees, corn, grains, pasture, vines, citrus and truck crops.  Urban areas cover about 13 

percent of the Subbasin. Remaining lands consist of non-agriculture, non-irrigated agriculture, 

undeveloped areas, and surface water (23 percent).  Most of the undeveloped land is in the eastern 

portion of the Modesto Subbasin. 

A significant expansion of irrigated agriculture occurred in the Subbasin during the early 1990’s.  In 1996, 

irrigated agriculture covered approximately 46 percent of the Subbasin (approximately 111,946 acres).  

Over the next 20 years, irrigated agriculture expanded by about 40 percent and by 2017 had added 

another 45,965 acres (total 157,911 acres, approximately 64 percent of the Subbasin).  The increase in 

irrigated agriculture primarily resulted from a conversion of pasture to deciduous/almond orchards.  

Much of this expansion occurred in the eastern Subbasin – outside of MID service area – where 

groundwater is the primary source of water supply. 

3. Instream Use for Fish and Wildlife 
The Application will support the Districts’ acquisition of water supply to support benefits for instream 

beneficial uses on the Tuolumne and San Joaquin Rivers.  The instream uses may be in response to 

proposed regulations, in support of a voluntary settlement agreement, public trust requirements or 

other habitat programs developed by the Districts and regional partners.  The following instream 

beneficial uses will be protected through the Application: 

 Improve rearing conditions for juvenile salmonids 

 Increase flows to facilitate or encourage fish migration 



 Encourage riparian plant growth with wetted banks 

 Increase flows to clean spawning gravels of fine sediments 

 Create shallow water habitat 

 Improve floodplain habitat 

 Enable the Districts to dedicate instream flows and maintain water supply reliability through 

conjunctive use 

The Application would allow for the diversion of surface water in high flow years, with storage of these 

flows in both the underground aquifer and off-stream storage facilities.  The ability to later extract 

stored underground water and/or release stored surface water would support the dedication of an 

increased quantity of water to remain instream in dry year types; allowing conjunctive use to support 

instream flow dedication for fish and wildlife benefits. 

4. Groundwater Sustainability 
SGMA directs DWR to identify groundwater basins and subbasins in conditions of critical overdraft and 

to update the prioritization of those areas. The proposed place of use under this Application includes 

lands that are within portions of the Turlock and Modesto subbasins. DWR has identified the Turlock 

and Modesto subbasins as high-priority and therefore must develop a groundwater sustainability plans 

(GSP) to achieve sustainability by 2042. The purpose of this Application is to assist in achieving 

sustainability in these high-priority groundwater basins through 1) groundwater replenishment, 2) 

diverting and using surface water for groundwater recharge and extraction, and 3) in-lieu groundwater 

recharge through surface water deliveries, when available. 

The Districts have been cooperatively working with neighboring groundwater sustainability agencies in 

both the Turlock and Modesto Subbasins in order to develop GSPs for the Turlock and Modesto 

groundwater subbasins. The Turlock Groundwater Subbasin and the Modesto Groundwater Subbasin 

will each submit GSPs to DWR by January 31, 2022.  As further developed in the GSPs, there are several 

opportunities and tools to achieve sustainability under SGMA within the 20-year period following 

adoption of the GSPs. These opportunities and tools include the use of available surface water for 

groundwater replenishment and to reduce groundwater pumping. 

The diversion and use of surface water under a permit issued for this Application, together with several 

other measures identified in the GSPs, will assist in achieving the sustainability goals addressed in the 

GSPs. In particular for the Turlock and Modesto subbasins, this includes avoiding undesirable results 



under SGMA including declining groundwater levels, water quality, and depletion of interconnected 

surface water streams. 

5. Specific Projects 

5.1 Turlock Subbasin Groundwater Recharge, Storage and Reuse Projects 

Recharge and groundwater banking for reuse in the future will take a variety of forms including, but not 

limited to direct recharge from basins or other dedicated recharge facilities, recharge through irrigation 

facilities, aquifer storage and recovery, in-lieu recharge, and on-farm recharge.  The projects described 

below provide examples of some of the types of projects to be included.As noted above, the Turlock 

Subbasin aquifers have a significant amount of available storage, and in order to extract the water and 

later put it to beneficial use, the aquifer must be provided with surface water supplies. The development 

of irrigated agriculture in the eastern portion of the subbasin since the 1960s has resulted in a cone of 

depression as groundwater levels have declined up to 100 feet over time.  The Turlock Subbasin GSP 

estimates a depletion of 1.6 million acre feet of groundwater in storage over the 25-years study period 

(1991-2015) with an average annual basin-wide groundwater overdraft of 65,000 AF.   In the eastern 

portion of the Turlock subbasin, where very little surface water is available for farmland irrigation, 

average annual overdraft is approximately 180,000 AF. This cone of depression extends into in the 

Turlock Irrigation District’s service area.  Overdraft of groundwater can lead to wells drying up, 

significant reduction in water quality, and potential subsidence.  Therefore, an important component of 

the Application is to use the available aquifer storage capacity in the Turlock subbasin to temporarily 

store water for future beneficial use. The FloodMAR program is a model for this concept. 

The Turlock Subbasin GSAs have developed a Groundwater Recharge Assessment Tool (GRAT) to 

enhance the existing conjunctive use programs by implementing a recharge program utilizing a variety 

of dedicated and on-farm recharge projects.  The GRAT will be used to evaluate where water could be 

placed for recharge, when available.  Future projects and infrastructure will be included into the GRAT to 

increase the management potential. 

5.1.1 On-Farm Recharge within TID 
TID will work with growers within its irrigation service area to identify parcels that would be willing to 

participate in the On-Farm Recharge Project and have suitable conditions to support recharge. TID plans 

to utilize the GRAT to identify areas and fields within TID that are suitable for on-farm recharge projects, 

as determined based on cropping, soil characteristics, and other pertinent parameters considered in the 



GRAT.  An initial project that is evaluated and identified within the GSP, focused on non-permanent 

crops in areas on the eastern side of the TID, however, additional lands and crops will continue to be 

evaluated using the GRAT to maximize recharge when water is available. 

The project will initially include participating fields that are projected to comprise 25 percent of non-

permanent crop lands within TID's existing irrigation service area along canals and laterals downstream 

of Turlock Lake in the eastern portion of the Turlock Subbasin where the recharge potential is highest 

(including the Main Canal, Highline Canal, Turlock Main Canal, Upper Laterals, and Upper Stevinson).  

The initial on-farm recharge project is expected to apply, on average, approximately 2 AF per acre each 

year that the Project occurs, and that sufficient water will be available for this Project only in wet and 

above normal hydrologic years (approximately 50 percent of years historically). Subsequent analysis of 

water availability, actual annual application rates, application timing, and extent of participating lands 

will be necessary as Project development continues and implementation begins. 

Surface water deliveries during the non-irrigation season are expected to provide direct groundwater 

recharge to the Subbasin. For fields that are irrigated using groundwater, surface water deliveries during 

the irrigation season are expected to offset groundwater demand and provide in-lieu groundwater 

recharge benefits. In both cases, the sustainability indicators expected to benefit from this Project are 

groundwater levels, groundwater storage, interconnected surface water, and land subsidence 

(depending on where recharge occurs). All benefits to sustainability indicators in the Turlock Subbasin 

will be evaluated through groundwater monitoring at nearby monitoring sites, identified in the GSP. 

The TID on-farm recharge project is expected to provide direct or in-lieu recharge within 

the existing TID irrigation service area. The majority of communities in the Turlock Subbasin, particularly 

the TID irrigation service area, are classified as DACs, SDACs, or EDAs (according to 2018 census data, 

evaluated by place, tract, and block group). Depending on which specific parcels receive surface water 

deliveries, this Project may directly benefit specific DACs in the TID irrigation service area. In addition, 

maintenance or improvement of groundwater levels may help to protect beneficial groundwater use by 

rural domestic wells from potential adverse impacts related to chronic groundwater level decline. 

Benefits to groundwater conditions in the Turlock Subbasin are also expected to broadly benefit all 

DACs, SDACs, and EDAs in the Turlock Subbasin. 

On average across all years, the initial on-farm recharge project is expected to provide approximately 

4,000 AF/yr of recharge benefit to the Turlock Subbasin. The benefits would accrue in years with wet or 



above normal hydrologic conditions when sufficient water is expected to be available for on-farm 

recharge (approximately 50 percent of years historically). In those years, approximately 8,000 AF/yr of 

groundwater recharge is expected to occur.  This included a limited area, and water supply and was 

designed to develop the concept and program methodologies.  The initial project will be expanded to 

include additional lands and crops within the TID service area, using the GRAT Tool, which is expected to 

significantly increase the recharge potential for the project. 

5.1.2 Regulating Reservoirs 
Regulating reservoirs are planned for the canal system to respond nimbly to operational fluctuations 

within the system, reduce spill, and improve water quality.  Regulating reservoirs can also provide 

recharge and provide supplies for recharge facilities.  During the non-irrigation season, flood flows can 

be conveyed through TID’s canal system and stored in regulating reservoirs for use as supply water for 

adjacent groundwater recharge projects.  In addition, regulating reservoirs can be used to wheel water 

within TID’s system to supply recharge projects.  For example, flood water can be stored in a regulating 

reservoir and used later to irrigate lands adjacent to the reservoir.  That same volume of water can then 

be released from the La Grange Diversion Dam at a future date to supply water for groundwater 

recharge projects anywhere within TID’s system.   Two examples of regulating reservoirs, one that is 

shovel-ready and another in the design stage, that could be used for these purposes are described 

below. 

5.1.2.1 Ceres Regulating Reservoir 
TID will construct a new regulating reservoir in the TID distribution system, located along the Ceres Main 

Canal near the head of Lower Lateral 3. The reservoir, which is shovel-ready, would absorb operational 

fluctuations in the Ceres Main Canal caused by upstream flow adjustments and would maintain a 

constant pool elevation upstream of the drop where it is constructed. This reservoir is expected to 

provide numerous benefits to the operation of TID’s distribution system and to the level of service 

offered to TID’s irrigation customers, with cascading benefits to the Turlock Subbasin. 

The proposed reservoir design would have an operational storage capacity of approximately 220 AF, a 

maximum storage capacity of 253 AF, and a design inflow/outflow capacity of 100 cubic feet per second 

(CFS). To facilitate reservoir operation, four existing in-canal level control structures, known as drop 

structures, would be modified and automated with new flume gates and telemetry. 



5.1.2.2 Lateral 5 ½ Regulating Reservoir 
The Application could support the construction of a new regulating reservoir on Lateral 5 1/2, with 140 

AF of operating capacity. Water would be pumped to the reservoir from Harding Drain and would be 

pumped out to Lateral 5 1/2. The reservoir, which is currently in the design stage, may also help to 

reduce pumping along Lateral 5 1/2 that has historically occurred to compensate for limited surface 

water supplies stemming from capacity constraints. This Project may also benefit water quality, to the 

extent that surface water deliveries offset groundwater pumping requirements. The surface 

water supply for TID originates as snowmelt from the Sierra Nevada Mountains and is of very high 

quality with lower TDS relative to groundwater. 

5.1.3 Delivery of Surface Water to Turlock Subbasin Areas Outside TID Service Area 
TID promotes direct and in-lieu recharge through the provision of “replenishment water” to 

irrigators outside of, but adjacent to TID’s irrigation service area. Historically, the bulk of the 

replenishment water sales have gone to irrigators east of TID’s irrigation service area as a substitute for 

groundwater pumping or in-lieu groundwater recharge. 

TID could deliver water to land within East Turlock Subbasin Groundwater Sustainability Agency 

(ETSGSA) in years when sufficient water supplies exist. Annual operation of this Project would be 

informed by the Tuolumne Reservoir Simulation (TRS) model, which TID currently uses to estimate the 

volume of surface water available each year. 

Replenishment water deliveries will help maximize the utility of available water supplies to support 

groundwater sustainability in the Turlock Subbasin. During the irrigation season, 

replenishment water delivered could be used to offset demand for groundwater pumping and 

provide in-lieu recharge benefits to the Subbasin. During the non-irrigation season, water delivered 

would be used for field flooding to provide direct recharge benefits to the Subbasin.  As with the TID on-

farm recharge project, this project will benefit from the use of the Groundwater Recharge Assessment 

Tool (GRAT). 

On average, irrigation season deliveries to parcels in the ETSGSA that have historically 

received replenishment water is expected to provide 3,400 acre-feet per year (AF/yr) of benefit to the 

Turlock Subbasin. These benefits are expected to accrue in years with wet or above normal hydrologic 

conditions when the TID Board of Directors allows deliveries to these areas. Non-irrigation season 

replenishment water deliveries are expected to provide an average of 1,600 AF/yr of additional benefit 

to the Turlock Subbasin. 



With the use of the GRAT and enabling access for additional lands to receive deliveries from the TID 

system, it is anticipated that significantly more lands could benefit from replenishment water in both 

the irrigation and non-irrigation season.  This would provide important replenishment opportunities for 

areas of the subbasin that rely entirely on groundwater for supply.  As is evaluated in the GSP, these 

areas are pumping more than is replenished, causing overdrafted conditions.  As a result, the GSP 

identifies up to 25 percent of the currently cropped areas within the ETSGSA may be subject to fallowing 

or land repurposing if projects like this are not able to be expanded to increase the replenishment and 

offset the need for reducing pumping to achieve sustainability within the subbasin. 

5.1.4 Recharge from TID’s Conveyance Facilities Upstream of Turlock Lake 
The La Grange recharge project would develop recharge opportunities in the La Grange area, upstream 

of Turlock Lake and within TID's existing irrigation service area. Recharge could include on-farm and 

dedicated recharge facilities.  Recharge opportunities would focus on areas where the recharge 

potential is found to be high.  In addition to the recharge projects described here, having water in the 

canal system for a longer duration will result in additional seepage and recharge from the canal system 

itself. 

5.1.5 Recharge from TID’s Conveyance Facilities Downstream of Turlock Lake 
In the TID conveyance system, there are new recharge opportunities downstream of Turlock Lake where 

the recharge potential is found to be high. This Project is envisioned to occur in areas downstream of 

Turlock Lake, potentially within or outside the existing TID irrigation service area that can be served by 

existing TID facilities.  In addition to the recharge from dedicated facilities described here, having water 

in the canal system for a longer duration will result in additional seepage and recharge from the canal 

system itself. 

Water could be diverted into existing open channels in the eastern portion of TID to facilitate direct 

recharge during the non-irrigation season. Subsequent analysis is necessary as project development 

continues to identify potential infiltration rates and to identify additional recharge opportunities 

(recharge basins, aquifer storage and recovery (ASR), dry wells, in-lieu recharge, etc.). 

Water proposed for diversion under the Application may be stored in the aquifer through dedicated 

recharge wells and/or recharge basins for recovery later for beneficial uses. The wells can be designed 

as Aquifer Storage and Recovery (ASR) to be used for both recharge and recovery, or the wells may be 

just dedicated recharge wells with the recovery of recharged water to occur at the existing agricultural 

irrigation wells. The project can be designed to install recharge wells or basins near the irrigation 



outlets. Substantial acres currently have suitable facilities to effectively deliver water for irrigation and 

to recharge wells. Recharge could be implemented through ponds, dry wells located off of canals, and 

other facilities with deliveries from the canal system. Additional acreage and facilities may require a 

certain amount of modernization and rehabilitation to facilitate this potential use.  Recharge 

rate/capacity needs to be investigated further, but current estimates are approximately 2 cfs for ASR, or 

0.5 to 1 AF/day for recharge ponds.  

In-lieu recharge would be a component of this project.  Having water in the canal system during the non-

irrigation season will also enable flows to be utilized for frost protection as needed for crops where 

groundwater would have otherwise been used.  In addition, some growers within TID use groundwater 

for their drip and micro irrigation systems out of convenience.  Importantly, most growers have retained 

their flood systems, and continue to take irrigation deliveries for cultural practices.  Programs will be 

developed to increase the use of surface water in-lieu of groundwater within the TID’s boundaries to 

maximize the use of surface water and recharge when available, and to retain and increase groundwater 

supplies for recovery later, when surface water supplies are not available.   This could be building small 

ponds for drip and micro systems to pull from for irrigation, or it could be encouraging drip and micro 

systems to take more flood deliveries for irrigation.  Irrigation ponds may also provide recharge 

opportunities. 

5.1.6 Urban Storm Drain Basin Recharge Projects 
Stormwater basins are connected to the canal system to enable stormwater flows to be conveyed to the 

canals.  This connection allows for the potential use of the storm drain basins to be utilized to recharge 

groundwater in urban areas. 

For example, the Dianne Basin is one of the largest stormwater basins in the Turlock Subbasin.  The 

Dianne Storm Drain basin is located on the western edge of the City of Turlock, north of the Turlock 

wastewater treatment plant, on West Canal Drive. The basin is 26 acres and can hold 105 AF of water. 

The Dianne Storm Drain basin receives storm water from Fulkerth Road which includes roughly a third of 

the storm water captured in the City of Turlock. There is potential to supplement the water in the basin 

with surface water in TID’s distribution network for additional aquifer recharge. 

Once the basin reaches approximately 75% to 80% of capacity, as it is currently configured, water is 

pumped out of the basin into TID’s Lateral #4 for conveyance to the river. This Project could upgrade the 

Dianne Storm Drain basin to expand the capacity of the basin and/or install ASR wells. Both approaches 



would enhance the volume of water that can recharge into the aquifer at this location. Additionally, it 

could alleviate stress on the storm drain system. 

The stormwater basin could be utilized as a recharge project where high flood flows could be captured, 

held, and recharged into the aquifer for later extraction and use. 

5.1.7 Infiltration Galleries 1 and 2 
The Districts are proposing to operate two in-river infiltration galleries (IGs) at approximately RM 25.9 

just downstream of Fox Grove Park on the lower Tuolumne River. IG-1, which has a flow capacity of 100 

cfs, was previously installed by TID in 2001 during the restoration of Special-run Pool-9 (SRP-9) at RM 

25.8 located below the Geer Road Bridge. IG-2 would be installed just upstream of IG-1 with a flow 

capacity of 125 cfs. Both IGs would be connected to pump stations located on the south bank of the 

river. Water withdrawn at the IGs would become part of the Districts’ water supplies by being 

transported to TID’s Ceres Main Canal or other non-Project facility. 

5.2 Turlock Lake Recharge, Storage, and Reuse Project 

Turlock Lake is an existing regulating reservoir in TID’s irrigation system that supports both water and 

power operations.  Surface water is diverted at La Grange Diversion Dam and flows through TID’ Upper 

Main Canal to Turlock Lake where the water is stored and later released into TID’s Main Canal for 

irrigation and power generation purposes downstream. 

The lake has historically been operated at a water surface elevation between 220.0 and 237.0 feet 

above mean sea level (ft AMSL), corresponding to between 5,000 and 34,400 acre-feet (AF) of storage 

capacity.  At maximum, Turlock Lake is certified by the California Division of Dam Safety for operation up 

to 240.6 ft AMSL during much of the year, which would allow a total storage capacity of up to 45,600 AF.  

Traditionally, the lake has been operated to minimize percolation while satisfying other operational 

objectives, with a typical summer target storage of 32,000 AF and a winter target of about 15,000 AF. 

The lake has non-linear percolation characteristics, providing a higher rate of percolation following 

increases in the lake stage that is attributed to increasing wetted area and increasing soil permeability as 

the lake stage rises.  As such, TID is exploring the concept of re-operating Turlock Lake with a modified 

objective to provide groundwater recharge to the Turlock Subbasin for later extraction to support a 

variety of beneficial uses. Specifically, TID is exploring alternative lake operations strategies that would 

intentionally operate the lake at higher stages during the irrigation and non-irrigation seasons, known as 

recharge mode, using surface water supplies identified in this application.  Preliminary analysis shows 



potential to recharge 50,000 AF/yr when operating the lake in recharge mode.  This project also includes 

installation of new groundwater pumps to extract the stored groundwater for discharge into TID’s Main 

Canal for irrigation and other beneficial uses. 

5.3 Don Pedro Enlargement Project 

Enlarging Don Pedro Reservoir for the purpose of the additional storage would be to provide 

supplemental reservoir capacity to store streamflow from the lower Tuolumne River in high runoff years 

for subsequent use during droughts. The proposed enlargement would store additional water to be used 

to:  (1) Improve the drought security of irrigation diversions from the Tuolumne River which have been 

adversely affected by FERC mandated increases in instream flow releases from Don Pedro Reservoir as a 

result of the 1995 FERC settlement; and (2) Mitigate potential water supply impacts of any future 

increases in downstream releases from Don Pedro Reservoir for environmental protection and 

restoration uses in the lower Tuolumne River. 

Assumptions being used to develop this project includes modifying Don Pedro to enable an additional 

105,722 AF of water to be available for conservation purposes.  Water that would otherwise be released 

as flood flows would be captured in the months of April and May.  There are 49 out of the 110 years 

(historically) where there is over 100,000 AF that can be captured for this purpose.  The water captured 

could be used for instream flows, irrigation, recreational uses, and groundwater storage for later 

recovery.  The project would also provide additional power generation, by enabling more time available 

to make releases on peak as opposed to round the clock generation.  Greater hydraulic head also helps 

to improve power plant efficiency. 

5.4 Don Pedro - New Melones Intertie 

The ability to move water between the Stanislaus River and the Tuolumne River at locations higher in 

the watersheds would provide greater operational flexibility to all the participating agencies. A previous 

study evaluated two alternative conveyance routes from New Melones Reservoir to Don Pedro 

Reservoir for that purpose. 

The Alternatives evaluated to date include the following: 

1. A pumped pipeline using a 60-inch diameter conveyance pipe running approximately 10,000 

feet, 3,200 feet of it bored under Table Mountain. At the pipeline terminus the water would be 

discharged to a tributary which would then be used to convey the flow to Don Pedro. 



2. A gravity tunnel 8-15 feet in diameter, 17,000 feet in length discharging to a tributary which 

would then be used to convey the flow to Don Pedro. 

The Districts, in coordination with regional partners, plan to evaluate additional opportunities to 

construct facilities that can convey water in both directions between the two reservoirs. 

5.5  Cardoza Ridge Off-Stream Storage Reservoir 

LOCATION 

The Cardoza Ridge Reservoir site is located on McDonald Creek, a tributary on the south bank of the 

Tuolumne River that joins the river near La Grange California. The reservoir site is about 1 mile 

southeast of La Grange Diversion Dam and 2 miles south of Don Pedro Reservoir.  Road Access to the 

reservoir site is by County Road J-59 travelling south from State Highway 132 at La Grange. 

RESERVOIR 

Site topography could accommodate a reservoir up to about the El. 700 contour.  Storage volumes at 

various reservoir levels are shown in the following table: 

Cardoza Reservoir Surface Area & Capacity 

Reservoir Water  
Surface Elevation       

(Ft) 

Surface Area  
(Ac) 

       Storage Capacity          
(AF) 

700 3630 503,200 

650 3240 332,100 

600 2700               182,900 
550 1730                 70,000 
500 590                14,900 
415 0                     0 

 

Two reservoir levels were selected for evaluation and comparison: El. 700 which is the maximum 

practical size, and El. 600 which was the size previously investigated in 1990.  For either capacity 

alternative, State Highway 132, which parallels McDonald Creek through the reservoir area, would have 

to be relocated along the southwest shoreline. 

 



DAMS 

The reservoir would be created by the main dam constructed on McDonald Creek, where the streambed 

level is approximately at El. 415. A saddle dam would be required at the southeast end of the reservoir 

for water levels above approximately El. 560, corresponding to a storage capacity of about 100,000 acre-

feet. Both dams would be zoned earth or rock fill embankment construction using locally available 

material. 

INLET WORKS, OUTLET WORKS AND CANAL 

The source of water for the Cardoza Ridge off-stream storage facility would be through an open water 

conveyance system from Don Pedro Reservoir. The conveyance would be designed for a maximum 

capacity of 5,000 cfs. It would have a total length of about 21,400 ft. and would consist of the following 

components listed from upstream to downstream: 

 An intake control structure at Don Pedro Reservoir about 2000 ft. east of Don Pedro Dam, 

 An approximately 4800 ft. long section of canal from the intake, 

 A 1600 ft, long siphon across a gully, 

 A 1300 ft, length of tunnel, 

 Another section of canal about 12,600 ft. long, and 

 A 1100 ft. long chute to carry water from the high level canal down into Cardoza Ridge 

Reservoir. 

The outlet conveyance would be designed to release reservoir water directly into McDonald Creek. The 

stream channel would be improved to convey the released water to the TID Main Canal. The facility 

would consist of an intake structure, an outlet conduit embedded in concrete in the dam foundation, a 

stilling basin energy dissipater, and the improved stream channel. 

5.6 Montgomery Off-Stream Storage Reservoir 

LOCATION 

The Montgomery Reservoir site is located on Dry Creek in the Merced River basin 1 mile northwest of 

Snelling and about 5 miles southeast of Turlock Lake.  Road access to the site is via County Road J-59 

either by travelling south from State Highway 132 at La Grange or north from State Highway 59 near 

Snelling. 

 



RESERVOIR 

Site topography could accommodate a reservoir up to about the El. 350 contour, although a number of 

saddle dams would be required along the west and south sides of the reservoir. Storage volumes at 

various reservoir levels are shown in the following table: 

Montgomery Reservoir Surface Area and Capacity 

Reservoir Water  
Surface Elevation      

(Ft) 

Surface Area  
(Ac) 

Storage Capacity 
(AF) 

350 12,500 517,000 
325 7,670 265,400 
300 4,420 114,300 
220 0 0 

 

Two reservoir levels were selected for evaluation and comparison: El. 350 which is considered the 

maximum practical size, and El. 325 which was previously investigated. 

DAMS 

The reservoir would be created by the main dam constructed on Dry Creek, where the streambed level 

is approximately at El. 220. Depending on the reservoir level, a number of low saddle dams would be 

required around the reservoir rim. The main dam and the saddle dams would be zoned earth or rock fill 

embankment construction using locally available materials. 

INLET WORKS, OUTLET WORKS AND CANAL 

The source of water for the Montgomery Reservoir off-stream storage facility would be through a water 

conveyance system from Don Pedro Reservoir. The conveyance facility would be a sidehill canal with 

some short lengths of tunnel. It would have a capacity of 5000 cfs and would have a total length of 

about 10.6 miles. 

The upstream 3.8 miles would follow the same route and be identical to the import conveyance facility 

previously described for Cardoza Off-Stream Reservoir. A further canal and lined channel extension of 

about 6.8 miles would be required to reach Montgomery Reservoir. 



The outlet conveyance would be designed to release reservoir water into a canal leading to Turlock 

Lake. The facility would consist of an intake structure, an outlet conduit embedded in concrete in the 

dam foundation, a stilling basin energy dissipater, and a 6 mile long canal. 

There is also a potential important positive groundwater recharge impact of Montgomery Reservoir as 

well as potential beneficial impact to the groundwater surface water interaction at the Merced River.  

Montgomery Reservoir would be constructed on geologic formations found at TID’s existing reservoir, 

Turlock Lake: the sediments of the Mehrten and Modesto Formations.   Seepage rates are anticipated to 

be similar that those found at Turlock Lake; this means that, due to the local groundwater gradient, 

seepage will migrate towards the Merced River.  It is estimated that once equilibrium is reached, annual 

sustained recharge from Montgomery Reservoir will be 12 AF per acre of surface area.  Initial rates of 

seepage are expected to be much higher. 

5.7 Regional Drinking Water Project 
Turlock Irrigation District will begin providing surface water to the Stanislaus Regional Water Authority 

in 2023 when a new regional drinking water project comes online.  In the first phase of the project, TID 

will provide up to 15,000 AF/yr to the SRWA who will treat the water to drinking water standards and 

provide it to the Cities of Ceres and Turlock who will use the treated surface water conjunctively with 

groundwater.  As the Cities’ demand for drinking water increases and/or groundwater quality continues 

to worsen, the current SRWA project has a planned expansion to 30,000 AF/yr, overtime this projected 

demand may increase to 50,000 AF/yr. 

A provision in the Water Sales Agreement between TID and the SRWA is that during drier years, the 

allotment to the SRWA is reduced in an amount similar to any reduction in water to the TID’s growers.  A 

groundwater banking program for drinking water customers would provide an opportunity to store 

water in wetter years to overcome cutbacks in drinking water supply in drier years.   Turlock and Ceres 

will provide a blend of surface water and groundwater to their drinking water customers.  Augmenting 

the aquifer below those two communities will ensure that groundwater is available in years when 

surface water supplies are reduced. 

The SRWA has committed to providing water to other communities in the region who may need to 

augment their drinking water supplies with treated surface water that complies with all state and 

federal drinking water standards.  Other Public Water Systems in the region are entirely dependent 

upon groundwater which is a diminishing supply of worsening quality.  Common drinking water 

contaminants in the region include, but are not limited to: arsenic, nitrates, PCE, TCP, and Chromium-6.  



The SRWA has had exploratory conversation with other regional public water agencies, some of whom 

are Disadvantaged Communities (DACs).   Therefore, a more reliable supply of treated surface water or 

groundwater recharge with high quality surface water could augment drinking water supplies in the 

region, consistent with the State of California’s legislation recognition of the Human Right to Water in 

AB 651 of 2012. 

5.8 MID Surface Water Reliability and Conjunctive Use 
Increased diversions to storage in Don Pedro Reservoir and Modesto Reservoir as a result of space made 

available by increased hydrologic volatility caused by climate change. Such water will then be delivered 

for irrigation within MID, for M & I use within the City of Modesto, or potentially to out-of-district areas. 

Additional storage facilities or opportunities may be pursued, including but not limited to enlarging Don 

Pedro, expanding the size of Modesto Reservoir, and the construction of additional regulating 

reservoirs. 

5.9 MID Tuolumne River Flood Mitigation and Direct Recharge Project 
The Tuolumne River Flood Mitigation and Direct Recharge Project (Project) is intended to be a 

cooperative long-term project between Modesto Irrigation District (MID) and the non-district east 

landowners and is designed to be implemented with no impacts to MID’s existing agricultural and urban 

customers. Currently developed agriculture in the non-district east areas of the Modesto subbasin is 

estimated to be approximately 36,000 acres, of which approximately 30,000 acres is deciduous fruits 

and nuts (permanent crops). With limited exception, the entire non-district east area is solely reliant on 

groundwater from the Modesto subbasin. The Project is different than the Modesto Irrigation District In-

lieu and Direct Recharge Project, namely from a timing perspective, and involves the delivery of 

approximately 20,000 AF of surface water from the Tuolumne River in Wet and Above Normal water 

years (WYs) through a limited number of new points of diversions off MID’s existing irrigation 

conveyance infrastructure and subsequent conveyance through newly constructed private irrigation 

conveyance infrastructure for storage and direct recharge during the non-growing season. Historically 

(1972-2020), Wet and Above Normal WYs have occurred approximately 47% of the time on the 

Tuolumne River. In addition to measurable benefits to groundwater resources within the Modesto 

subbasin, this Project is intended to mitigate flood releases from Don Pedro Reservoir during the winter 

months whereby reducing impacts on the lower Tuolumne River (City of Modesto and growers near the 

confluence of the lower Tuolumne River and the San Joaquin River), the San Joaquin River and the Delta. 

Under the current Final Environmental Impact Statement for the relicensing of Don Pedro Reservoir, 



there is estimated to be approximately 1,500,000 AF of surface water in Wet WYs and 620,000 AF of 

surface water in Above Normal WYs in the Tuolumne River above and beyond that necessary to meeting 

existing customer demands  and the recommended instream flow obligations. As a result, 20,000 AF of 

Tuolumne River surface water to applicable non-district east areas during the non-growing season 

amounts to approximately 1% and 3% of available surface water supply respectively, for Wet and Above 

Normal WYs. 

Surface water deliveries during the non-irrigation season are expected to provide direct groundwater 

recharge to the Subbasin. For fields that are irrigated using groundwater, surface water deliveries during 

the irrigation season are expected to offset groundwater demand and provide groundwater recharge 

benefits. In both cases, the sustainability indicators expected to benefit from this Project are 

groundwater levels, groundwater storage, interconnected surface water, and land subsidence 

(depending on where recharge occurs). All benefits to sustainability indicators in the Modesto Subbasin 

will be evaluated through groundwater monitoring at nearby monitoring sites, identified in the GSP. 

5.10 MID In-lieu and Direct Recharge Project 
The Project is intended to be a cooperative long-term project between Modesto Irrigation District (MID) 

and the non-district east landowners. It is designed to ensure groundwater sustainability in non-district 

east areas by being: 

• Implemented with no impacts to MID’s existing agricultural and urban customers 

• Operated in tandem with the Oakdale Irrigation District In-lieu and Direct Recharge Project 

Currently developed agriculture in the non-district east areas of the Modesto subbasin is estimated to 

be approximately 36,000 acres, of which approximately 30,000 acres is deciduous fruits and nuts 

(permanent crops). With limited exception, the entire non-district east area is solely reliant on 

groundwater from the Modesto subbasin. The Project involves the delivery of approximately 60,000 AF 

of surface water from the Tuolumne River in Wet and Above Normal water years (WYs) through a 

limited number of new points of diversions off MID’s existing irrigation conveyance infrastructure and 

subsequent conveyance through newly constructed private irrigation conveyance infrastructure for in-

lieu and direct recharge during the growing season. Historically (1972-2020), Wet and Above Normal 

WYs have occurred approximately 47% of the time on the Tuolumne River. Under the current Final 

Environmental Impact Statement for the relicensing of Don Pedro Reservoir, there is estimated to be 

approximately 1,500,000 AF of surface water in Wet WYs and 620,000 AF of surface water in Above 



Normal WYs in the Tuolumne River above and beyond that necessary to meeting existing customer 

demands  and the recommended instream flow obligations. As a result, 60,000 AF of Tuolumne River 

surface water to applicable non-district east areas amounts to approximately 4% and 10% of available 

surface water supply respectively, for Wet and Above Normal WYs. Project operation in tandem with the 

Oakdale Irrigation District In-lieu and Direct Recharge Project is intended to ensure surface water 

delivery to applicable non-district east areas in most WYs. 

Surface water deliveries during the non-irrigation season are expected to provide direct groundwater 

recharge to the Subbasin. For fields that are irrigated using groundwater, surface water deliveries during 

the irrigation season are expected to offset groundwater demand and provide in-lieu groundwater 

recharge benefits. In both cases, the sustainability indicators expected to benefit from this Project are 

groundwater levels, groundwater storage, interconnected surface water, and land subsidence 

(depending on where recharge occurs). All benefits to sustainability indicators in the Modesto Subbasin 

will be evaluated through groundwater monitoring at nearby monitoring sites, identified in the GSP. 

5.11 MID FloodMAR 
This project would support the development of flood managed aquifer recharge (FloodMAR) activities in 

locations in the Modesto Irrigation District boundaries where storm flows are available, or where 

existing surface water facilities can be utilized to direct and control surface water for various beneficial 

uses. Components of this Project would be developed privately or as coordinated efforts. Necessary 

infrastructure would be installed to connect existing delivery systems to FloodMAR activities. 

5.12 Modesto Subbasin Groundwater Banking Project 
These projects would focus on providing surface water for direct and in-lieu recharge.  Water would be 

made available during Wet and Above Normal water year types through existing conveyance facilities. 

5.12.1 MID On-Farm Recharge 
This project would apply water on-farm during the non-irrigation season to support recharge within 

MID. The on-farm recharge project is expected to provide direct or in-lieu recharge within the existing 

MID irrigation service area. 

5.13 MID Lower Cooperstown Off-Stream Reservoir 
Located on Dry Creek and with a capacity of 192,000 AF, this reservoir will capture and store seasonal 

flows in wet and above normal year types. A 90-foot-high earth filled embankment will form the 

reservoir, with a service and auxiliary spillway to pass the probable maximum flood. The site was studied 

by the USBR in 1949, by MID in 1961, and by MID/TID in 1990. 



LOCATION 

The Lower Cooperstown Reservoir would be created by constructing a dam on Dry Creek just west of 

Modesto Reservoir which is located approximately 6 miles east of the City of Waterford. 

RESERVOIR 

At a normal maximum pool elevation of 210 feet, the dam would impound a reservoir with a storage 

capacity of 192,000 AF. 

There is also a potential important positive groundwater recharge impact of Lower Cooperstown 

Reservoir as well as potential beneficial impact to the groundwater surface water interaction at the 

Tuolumne River.  Lower Cooperstown Reservoir would be constructed on geologic formations found at 

MID’s existing reservoir, Modesto Reservoir: the alluvium of the Mehrten and Modesto Formations.   It 

is estimated that annual sustained recharge from Lower Cooperstown Reservoir will be 10.5 AF per acre 

of surface area.  Initial rates of seepage are expected to be much higher.  Depending on reservoir levels, 

seepage would be in the range of 74-107 TAF. 

DAMS 

The main dam would be approximately 6,300 feet long with a maximum height of approximately 90 feet 

above the streambed of Dry Creek.  Total required embankment volume is estimated to be about 

1,915,000 cubic yards. A number of smaller dikes would be necessary to fully contain the reservoir at the 

planned elevation. 

INLET WORKS, OUTLET WORKS AND CANAL 

Conveyance to the reservoir could be from the existing MID Main Canal which has a capacity of 2,000 cfs 

or through an enlarged MID Main Canal with a capacity of 4,000 cfs. 

Once water is stored in Lower Cooperstown, water must be released from the reservoir for various 

purposes.  The outlet must provide releases back into Dry Creek, release water from the reservoir during 

an emergency, and convey stored water to the MID Main Canal for farmland irrigation purposes. 

Flow releases to Dry Creek would be up to 30 cfs and could be conveyed via a concrete encased steel 

pipeline of approximately 24 inches in diameter. 

An analysis of reservoir operations indicate that the outlet facilities should have a discharge rate of 

approximately 1,000 cfs at a head of five (5) feet.  The most likely outlet conveyance system is a canal of 



approximately 4.5 miles in length to the outskirts of the City of Waterford.  At this location, the canal 

operating surface is low enough to drain Lower Cooperstown.  The MID Main Canal near Lower 

Cooperstown, on the other hand, limits the draining of the new reservoir via gravity. 

5.14 MID Upper Cooperstown Off-Stream Reservoir 
Located on Dry Creek and with a capacity of 110,000 AF, this reservoir will capture and store seasonal 

flows in wet and above normal year types. A 100-foot-high earth filled embankment will form the 

reservoir, with a service and auxiliary spillway to pass the probable maximum flood. The site was studied 

by the USBR in 1944, by MID in 1961, and by the Districts in 1990. 

LOCATION 

In terms of storage capacity, the Upper Cooperstown Reservoir would be smaller than Lower 

Cooperstown.  It would be created by constructing a dam on Dry Creek just north of Modesto Reservoir 

which is located approximately 6 miles east of the City of Waterford. 

RESERVOIR 

At a normal maximum pool elevation of 243 feet, the dam would impound a reservoir with a storage 

capacity of approximately 110,000 AF. 

Like Lower Cooperstown, there is also a potential important positive groundwater recharge impact of 

Upper Cooperstown Reservoir as well as potential beneficial impact to the groundwater surface water 

interaction at the Tuolumne River.  Upper Cooperstown Reservoir would be constructed on geologic 

formations found at MID’s existing reservoir, Modesto Reservoir: the alluvium of the Mehrten and 

Modesto Formations.   It is estimated that annual sustained recharge from Upper Cooperstown 

Reservoir will be 9 AF per acre of surface area.  Initial rates of seepage are expected to be much higher. 

Depending on reservoir levels, seepage would be in the range of 42-64 TAF. 

DAMS 

The proposed main dam would have a similar section to that described for Lower Cooperstown.  The 

dam would be approximately 3,000 feet in length with a maximum height of approximately 100 feet 

above the streambed of Dry Creek.  A number of smaller dikes would be necessary to fully contain the 

reservoir at the planned elevation. 

 



INLET WORKS, OUTLET WORKS AND CANAL 

Like Lower Cooperstown, conveyance to the reservoir could be from the existing MID Main Canal which 

has a capacity of 2,000 cfs or through an enlarged MID Main Canal with a capacity of 4,000 cfs.  A 

conduit from the Main Canal to Dry Creek would have a diameter of 10 feet and be constructed of 

reinforced concrete.  This conduit would empty into Dry Creek, thence into the Upper Cooperstown 

Reservoir. 

Once water is stored in Upper Cooperstown, it would be released into the existing Modesto Reservoir 

via a concrete lined canal of approximately two miles in length with a capacity of 900 cfs.   

5.15 Roberts Ferry Off-Stream Reservoir Project 
Located on lands south of the MID Main Canal and Modesto Reservoir with a capacity of 16,000 AF, this 

reservoir will capture and store seasonal flows in wet and above normal year types. A 75-foot-high earth 

filled embankment will form the reservoir, with a service and auxiliary spillway to pass the probable 

maximum flood. The site was studied by the MID in 1961, and by the Districts in 1990. 

LOCATION 

In terms of storage capacity, the Roberts Reservoir would be used to supplement Modesto Reservoir 

storage.  It would be created by constructing a dam on a minor tributary to the Tuolumne River just 

south of Modesto Reservoir which is located approximately 6 miles east of the City of Waterford. 

RESERVOIR 

At a normal maximum pool the dam would impound a reservoir with a storage capacity of 

approximately 16,000 AF. 

There is also a potential important positive groundwater recharge impact as well as potential beneficial 

impact to the groundwater surface water interaction at the Tuolumne River.  Roberts Ferry Reservoir 

would be constructed on geologic formations found at MID’s existing reservoir, Modesto Reservoir: the 

alluvium of the Mehrten and Modesto Formations. 

DAMS 

The proposed main dam would be earth-fill embankment with a maximum height of approximately 75 

feet above the streambed.  A number of smaller dikes would be necessary to fully contain the reservoir 

at the planned elevation. 



5.16 Flood Risk Management 
Flood risk management seeks to reduce the risk from flood events to people and property located in 

flood prone areas by using either structural and/or non-structural means.  Regional flood control studies 

involving the Tuolumne River indicate that the most significant flooding occurs in the low-lying areas 

throughout Stanislaus County, many of which are disadvantaged communities.  Notably, these studies 

indicate that flooding in some of the disadvantaged communities first occurs when Tuolumne River 

flows reach 9,000 cfs, and then impact more disadvantaged communities in San Joaquin County as flows 

in the Tuolumne and San Joaquin Rivers increase.  The diversion of substantial quantities of surface 

water in high flow years to the large surface water storage projects identified in this Application would 

represent significant flood risk mitigation measures, especially for the low-lying disadvantaged 

communities in Stanislaus and San Joaquin Counties. 
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The Districts’ current and proposed surface water diversions are principally for irrigation, municipal and 

industrial supply, and replenishment of groundwater for extraction. This Application proposes to align 

the purposes of use with the Districts’ existing water rights as well as to include purposes of use 

associated with underground storage and extraction. The Districts are currently working on filling out 

the Underground Storage Supplement Form. 

1. Proposed Purposes of Use: 
 Groundwater Recharge (GWR) for purpose of future extraction  
 Agricultural Supply (AGR)  
 Municipal & Domestic Supply (MUN)  
 Industrial Service Supply (IND)  
 Water Quality 
 Non-Contact Water Recreation (REC-2)  
 Spawning, Reproduction and/or Early Development (SPWN)  
 Frost Protection 
 Incidental Power Generation  
 Off-stream Storage (Surface) 
 Instream Storage 
 Flood Risk Management 

2. Proposed Direct Diversion Collection to Storage: 
The following are the proposed rates and quantities for direct diversion and collection to groundwater 

and/or surface storage. Attachment 4 to this Application provides information regarding water 

availability, which may be helpful to assess the potential rates and quantities that may be available from 

each source identified in the Application. The Districts’ existing and proposed infrastructure provide 

flexibility for the diversion, conveyance, and use of water with vast portions of the proposed place of 

use for multiple purposes of use. In addition, the surface water recharged into the groundwater system 

for later extraction may be diverted and used for multiple purposes, depending upon water supply 

needs and other factors, such as those identified in Attachment No. 1 and in Table 1 below. For these 

reasons, the proposed rates and quantities for direct diversion and collection to storage are identified in 

aggregate under this Application. 

 

 

 



Below are the proposed rates and quantities for this Application: 

 

All diversion rates shown in the above Table 1 are approximate.  The combined diversion rates from all 

sources are approximately 24,225 cfs. 

3. Season of Diversion 
The proposed season of diversion from the Tuolumne River is from November 1 to June 14. 

4. Project Categories and Quantities 
The Application would support two overall categories of actions and individual projects using existing 

and/or new facilities to support groundwater and surface storage for multiple purposes of use as 

follows: 

1) Groundwater Recharge, Storage and Reuse Projects 

This category consists of a variety of projects including land application using primarily existing irrigation 

infrastructure to apply surface water to existing agricultural lands well suited to support recharge; 

existing and proposed basins, including but not limited to dedicated recharge basins, stormwater basins 

and/or storage ponds and the use of existing facilities (e.g., TID and/or MID canals) to support 

groundwater recharge; and in-lieu projects focused on using surface water in-lieu of current 

groundwater pumping. 

 Agency Facility Purpose of Diversion
Rate
(CFS)

 TID Enlarge TID's existing La Grange 
diversion structure

Supply for existing water rights, new recharge projects, 
Dickenson Off-Stream Reservoir

5,000               

 TID/MID Existing Infiltration Gallery 1 and Future 
Infiltration Gallery 2

New recharge and reservoir projects 225                  

 TID/MID Future diversion structure at Don Pedro Supply for Montgomery Off-Stream Reservoir 5,000               

 TID/MID Future diversion structure at Don Pedro Supply for Cardoza Ridge Off-Stream Reservoir 5,000               

 Multiple Future diversion structure at Don Pedro Supply for Don Pedro - New Melones intertie 5,000               

 MID Enlarge MID's existing La Grange 
diversion structure

Supply for existing water rights, new recharge projects, Upper 
& Lower Cooperstown, Roberts Ferry Off Stream Reservoirs

4,000               

Grand Total: 24,225            

TABLE 1
PROPOSED DIVERSION RATES



2) Additional Surface Water Storage and Reuse Projects 

This category consists of large off-stream reservoirs to store surface water to support Districts’ 

operations, maximizing operation of existing facilities, and connecting existing facilities across the 

region. 

Table 2 below identifies the various projects and their quantities: 

 

CATEGORY PROJECTS
IMPLEMENTING

AGENCY
QUANTITY

(AF)

Groundwater Recharge, Storage and Reuse Projects

Turlock Subbasin Groundwater Recharge, Storage, and Reuse Projects; 
and Projects Supplied by Infiltration Galleries

Multiple (a) 800,000            

Modesto Subbasin Groundwater Banking Project MID 400,000            

Turlock Lake Recharge, Storage, and Reuse Project TID 50,000               

Tuolumne River Flood Mitigation and Direct Recharge Project MID 20,000               

Modesto Irrigation District In-lieu and Direct Recharge Project MID 60,000               

MID FloodMAR MID 20,000               

Regional Drinking Water Project Multiple (b) 50,000               

subtotal: 1,400,000        

Additional Surface Water Storage and Reuse Projects

Montgomery Off-Stream Storage Reservoir TID/MID 517,000            

Cardoza Ridge Off-Stream Storage Reservoir TID/MID 503,000            

Dickenson Off-Stream Reservoir TID 104,000            

Don Pedro Enlargement Project TID/MID 99,000               

Upper Cooperstown Off-Stream Reservoir MID 110,000            

Lower Cooperstown Off-Stream Reservoir MID 192,000            

Roberts Ferry Off-Stream Reservoir MID 16,000               

MID Surface Water Reliability and Conjunctive Use MID 20,000               

Don Pedro - New Melones Intertie Multiple (c) 500,000            

subtotal: 2,061,000        

Grand Total: 3,461,000        

Notes:   

(a)  West Turlock and East Turlock Groundwater Sustainability Agencies, TID, MID

(b)  Stanislaus Regional Water Authority, TID

(c)  Regional Partners

PROJECT QUANTITIES
TABLE 2



Total of up to 3.46 million acre-feet (MAF) per year by direct diversion and/or collection to storage 

(including underground storage) from all sources listed in Table 2 above. 
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1. Source of Water 
The 150-mile-long Tuolumne River begins at the confluence of the Dana Fork and the Lyell Fork in the 

Tuolumne Meadows area of Yosemite National Park. After traversing nearly 8,600 feet of elevation drop, 

the Tuolumne River flows into the San Joaquin River in the Central Valley region of California. The 

Tuolumne’s route initially passes through high mountain valleys and deeply incised canyons, then 

through the foothills of the Sierra Mountains, thence out into and through the eastern side of the low-

lying Central Valley. The 1,960-square-mile watershed can be subdivided into three river reaches—the 

upper Tuolumne River above roughly river mile (RM) 80, the foothills reach between RM 54 and 80, and 

the valley reach from the mouth to RM 54.  

1.1. Tuolumne River Shed 
1.1.1. Upper Tuolumne River 

The upper Tuolumne River watershed, the subbasin above about RM 80, covers approximately 1,300 

square miles of drainage area and contains all the major tributaries of the Tuolumne River, including the 

North Fork, South Fork, Middle Tuolumne, Clavey River, Cherry Creek, and Eleanor Creek. The upper 

Tuolumne River extends from the confluence of the Dana and Lyell Forks to just below the confluence of 

the North Fork at approximate elevation 850 feet. The average gradient of the river is roughly 110 

feet/mile (ft/mi), but local gradients vary greatly. The Upper Tuolumne is dominated by federal land 

ownership, primarily the Stanislaus National Forest and Yosemite National Park. The Tuolumne River 

from approximately RM 80 to its source is a designated National Wild and Scenic River, except for an 8-

mile stretch at Hetch Hetchy Reservoir. Land development in the upper Tuolumne River subbasin is 

largely limited to small communities (e.g., Groveland and Smith Station) and dispersed individual 

residences and small tracts of non-irrigated farmland. Flows in the upper Tuolumne River are regulated 

and controlled by the City and County of San Francisco’s (CCSF) Hetch Hetchy Water and Power system, 

including Hetch Hetchy Reservoir, Lake Eleanor and Cherry Lake, and CCSF’s extensive infrastructure of 

water transmission and water power facilities. 

1.1.2. Foothills Reach of the Tuolumne River 
The foothills reach of the Tuolumne River can be considered to extend from RM 54 to RM 80. Because 

this reach is dominated by the Districts’ Don Pedro Project, it is referenced herein as the “Project area” 

for purpose of this watershed description. This portion of the watershed includes no major tributaries. 

Woods Creek and Moccasin Creek are small tributaries that flow into Don Pedro Reservoir. Moccasin 

Creek contains Moccasin Reservoir, a 505 acre-feet (AF) water supply reservoir owned by CCSF, which 

feeds CCSF’s Foothill Tunnel. A California Department of Fish and Wildlife (CDFW) hatchery is located 



below Moccasin Dam but above Don Pedro Reservoir. The Project area reach extends from about 

elevation 300 feet to about elevation 850 feet, or from the tailwater of Don Pedro powerhouse to about 

20 feet above the Don Pedro Reservoir normal maximum reservoir elevation of 830 feet. This subbasin 

area is about 230 square miles and is dominated by federal lands administered by the Bureau of Land 

Management (BLM), but also small communities, dispersed farmland tracts, and the Don Pedro Project 

and its facilities. 

1.1.3. Lower Tuolumne River 
The lower Tuolumne River watershed, the subbasin from RM 0 to 54, covers approximately 430 square 

miles of drainage area, and contains one major tributary, Dry Creek. Other contributions come from 

Peaslee Creek as well as McDonald Creek (via Turlock Lake) primarily during and after storm events. In 

this reach, the Tuolumne River extends from about elevation 35 feet at the confluence with the San 

Joaquin River to elevation 300 feet at the tailrace of the Don Pedro powerhouse. The lower Tuolumne 

River watershed is long and narrow and is dominated by irrigated farmland and the urban/suburban 

areas associated with the City of Modesto, Waterford, and Ceres. Flows in the lower Tuolumne River are 

significantly controlled by La Grange Diversion Dam, a 127-foot-high diversion dam constructed in 1893 

and jointly owned by the Districts, which divert flows from the Tuolumne River for irrigation, municipal, 

and industrial water supply purposes.  

1.2. Geography and Topography of the River Basin 
1.2.1.  Upper Tuolumne River 

The main stem Tuolumne River forms at an elevation just above 8,600 feet (NPS 2010a) in the Tuolumne 

Meadows area of Yosemite National Park, within Tuolumne County, where rugged, granitic peaks form 

the perimeter of the high alpine meadow. At this point, the 8-mile-long Dana Fork and the 13-mile-long 

Lyell Fork converge (NPS 2010b) draining the south-facing slopes of the mountains near Tioga Pass and 

the north-facing slopes of the Cathedral Range in Yosemite’s central-eastern area. This vast, high portion 

of the central Sierra Nevada bears the marks of Pleistocene and Holocene glaciations (Clark 1995) and 

retains some glaciers, including the largest on Mt. Lyell, to the present day (NPS 2010b.) From Tuolumne 

Meadows, the Tuolumne River winds and plunges generally westward through a number of waterfalls, 

including Tuolumne, California, Le Conte and Waterwheel falls (DeLorme 2003), before entering the 

Grand Canyon of the Tuolumne, the steep-sided canyon chiseled in Sierra batholith granite. The 

Tuolumne River then enters the Hetch Hetchy Reservoir, owned by the CCSF, still within the bounds of 

Yosemite National Park. From upstream of Tuolumne Meadows in Yosemite National Park to about RM 

80, a total of 83 miles of the Tuolumne River is designated as a National Wild and Scenic River (NPS 



2010b.) The topography of the upper Tuolumne River basin is uniformly steep with shallow soils and 

much exposed rock. The high peaks of Mount Lyell, Mount Dana, and Johnson Peak rim the upper 

watershed. The Tuolumne River passes alternately through mountain meadows, narrow, deeply incised 

canyons, and the Hetch Hetchy Reservoir as it travels through the Upper Tuolumne region from 

elevation 8,600 to 850 feet. 

1.2.2. Don Pedro Area 
Don Pedro Reservoir is a large reservoir with an unusual stairstep/H-shape and two distinct 

morphological sections. The narrow, upstream portion of the reservoir from the Wards Ferry Bridge to 

the central portion of the reservoir referred to as Upper Bay occupies the steep-sided, rocky and 

winding Tuolumne River canyon. The downstream portion of the reservoir from Upper Bay to the Don 

Pedro Dam fills the gentler-sloped canyon where the Tuolumne River emerges into the low Sierra 

foothills and then into the wider Tuolumne River valley. The foothills area in this portion of the 

watershed is dominated by gently rolling grasslands and farmland. Precipitation and runoff 

characteristics in this area are dramatically different than that of the Upper Tuolumne.  

1.2.3. Lower Tuolumne River 
The Tuolumne River exits the Don Pedro Reservoir and enters the lower Tuolumne River area. This area 

of the watershed transitions from gently rolling hills near its easterly reaches to uniformly flat floodplain 

and terrace topography in the downstream direction. Soils are deep and fertile and irrigated agriculture 

and urban land use dominates the landscape. 

The Tuolumne River downstream of La Grange Diversion Dam flows 52 river miles to its confluence with 

the San Joaquin River. The Tuolumne River leaves its steep and confined bedrock valley and enters the 

eastern Central Valley downstream of La Grange Diversion Dam near La Grange Regional Park, where 

hillslope gradients in the vicinity of the river corridor are typically less than five percent. From this point 

to the confluence with the San Joaquin River, the modern Tuolumne River corridor lies in an alluvial 

valley. Within the alluvial valley, the river can be divided into two geomorphic reaches defined by 

channel slope and bed composition: a gravel-bedded reach that extends from La Grange Diversion Dam 

(RM 52) to Geer Road Bridge (RM 24); and a sand-bedded reach that extends from Geer Road Bridge to 

the confluence with the San Joaquin River (McBain & Trush 2000). The gravel- and sand-bedded zones 

have been further subdivided into seven reaches based on present and historical land uses, the extent 

and influence of urbanization, valley confinement from natural and anthropogenic causes, channel 

substrate and slope, and salmonid use (McBain & Trush 2000). The major reaches are: 



■ Reach 1 (RM 0-10.5): Lower sand-bedded reach, 

■ Reach 2 (RM 10.5-19.3): Urban sand-bedded reach, 

■ Reach 3 (RM 19.3-24.0): Upper sand-bedded reach, 

■ Reach 4 (RM 24.0-34.2): In-channel gravel mining reach, 

■ Reach 5 (RM 34.2-40.3): Gravel mining reach, 

■ Reach 6 (RM 40.3-45.5): Dredger tailing reach, and 

■ Reach 7 (RM 45.5-52.1): Dominant salmon spawning reach. 

Large-scale anthropogenic changes have occurred to the lower Tuolumne River corridor since the 

California Gold Rush in 1848. Gold mining, grazing, and agriculture encroached on the lower Tuolumne 

River channel before the first aerial photographs were taken by the Soil Conservation Service in 1937. 

Excavation of bed material for gold and aggregate to depths below the river thalweg eliminated active 

floodplains and terraces and created large in- and off-channel pits. Agricultural and urban encroachment 

in combination with reduction in coarse sediment supply and high flows has resulted in a relatively static 

channel within a narrow floodway confined by dikes and agricultural fields. Although the tailing piles are 

primarily the legacy of gold mining abandoned in the early 20th century, gravel and aggregate mining 

continued alongside the river for a number of miles, particularly upstream of the town of Waterford 

around RM 34 (Tuolumne River TAC 2000). Downstream of Waterford, the Tuolumne River continues an 

increasingly-sinuous path across the agricultural lands of the Central Valley, through the City of 

Modesto. The Tuolumne River finds its confluence with the San Joaquin River approximately 15 river 

miles beyond Modesto, along the axis of California’s Central Valley. 

1.3. Climate and Hydrology 
The Tuolumne River watershed covers a total of approximately 1,960 square miles and encompasses a 

wide range of climates and hydrologic conditions, from the snowy high Sierra Mountains to the mild, 

Mediterranean climate and hot summers of California’s Central Valley. Precipitation varies substantially 

from year to year, as winter storms are driven by large-scale atmospheric disturbances originating in the 

Aleutian Island area of Alaska (USACE 1972). Larger streams are primarily snowmelt-driven, as rivers 

carry snowmelt runoff from the high Sierra down across the Central Valley, and normally receive only a 

relatively small proportion of their flows from rain-driven tributaries in the lower elevations. Small- to 



moderate-size drainages in the region are often ephemeral or intermittent, going dry or having only 

subterranean flow in most years during California’s parched summer and early-fall seasons. 

1.3.1. Climate 
The climate of the Tuolumne River basin varies considerably over the river’s 150-mile-long journey. Its 

western portion in the low-lying Central Valley is semi-arid and the high-peaks region at its eastern edge 

in the Sierra Mountains is wet. The Tuolumne River area in the Sierra Nevada foothills where the Project 

is located has what is often described as a Mediterranean-type climate: cool, wet winters with snow 

only rarely and hot, dry summers. From the foothills westward into the Central Valley, winter 

precipitation occurs mostly in the form of rain from the months of December through April. In the 

higher elevations of the Tuolumne River watershed, precipitation consists largely of snow in the winter 

with significant accumulation in the higher elevations from December through April, and seasonal 

snowmelt typically April through July. At these higher elevations, the occasional rain-on-snow events 

may cause large amounts of runoff in a short period of time during winter months. Annual precipitation 

in the Tuolumne River watershed ranges from 12 inches in the Central Valley to over 60 inches in the 

high mountain areas.  

1.3.2. Hydrology 
The hydrologic characteristics of the Tuolumne River and its tributaries vary significantly from its 

headwaters to its terminus at the San Joaquin River. As indicated by the climate data, the Tuolumne 

River spans two distinct hydrologic regimes: the snowmelt-driven system of the Sierra Nevada, present 

at the high elevations; and the rain-driven streams present at lower elevations. 

1.3.2.1. Upper Tuolumne River 
East of the Don Pedro Reservoir, especially in areas above approximately 5,000 feet where snow 

accumulation is significant, the upper Tuolumne River and its tributaries are snowmelt-dominated, often 

high-gradient streams with substantial cascades in a primarily granitic area (NPS 2010b). Smaller streams 

in this system may have extremely low flows in summer due to the granitic landscape; for example, the 

Middle Fork Tuolumne River typically has flows in the August through October period in the range of 0 

to 3 cfs (historical data from USGS Gage No. 11282000). In areas with deeper soil profiles or small 

springs (found occasionally throughout the Sierra Nevada), interflow or subterranean flow may continue 

to feed streams in some areas. In these upper elevations, approximately 75 percent of the runoff occurs 

between April and July, with only 20 percent or less occurring in the winter months from December 

through March, and as little as five percent occurring from August through November (USACE 1972). 



In the middle elevations of the watershed, from 1,000 to 5,000 feet, more of the precipitation occurs as 

rainfall than at the high locations, and these areas can have multiple rain-on-snow periods each year 

that reduce the accumulated snowpack. Several reservoirs are located in this middle-elevation band in 

the Tuolumne River watershed upstream of the Project, including CCSF’s Cherry Lake (elevation 4,700 

feet), Lake Eleanor (elevation 4,660 feet), and Hetch Hetchy Reservoir (elevation 3,800 feet) (CCSF 

2006). A greater proportion of runoff in these elevations occurs during the December through March 

period due to winter rainstorms, with much of the remaining snowmelt runoff from higher elevations 

occurring in April through July (USACE 1972). The lower the elevation of a given stream, the greater the 

proportion of runoff that occurs in the winter months following rainstorms. 

1.3.2.2. Don Pedro Area 
Although the Don Pedro Reservoir is located at a significantly lower elevation where snowfall is less 

common, the main stem Tuolumne River derives much of its flow from those higher elevations where 

significant snow accumulates. Some smaller tributaries that are almost exclusively rain-driven flow 

directly into Don Pedro Reservoir, but these streams generally provide only minimal inflow to the 

reservoir. The average annual full natural flow of the Tuolumne River upstream of Don Pedro Dam is 

approximately 1.8 to 1.9 million AF (California Data Exchange Center [CDEC] 2010). Annual amounts can 

vary widely. Since 1970, the least annual runoff was 395,000 AF (1977), and the greatest was 4,863,350 

AF (2017). Due in large part to CCSF’s out-of-basin diversions upstream of the Project, the total releases 

from the Don Pedro Project have averaged approximately 1.6 million AF annually (WY 1975 to 2009). It 

should also be noted that the pattern of inflow to Don Pedro Reservoir is highly regulated, and water 

derived from spring snowmelt is often released from upstream reservoirs over a longer period than 

would occur naturally. 

One of the purposes of the Don Pedro Project is flood control. The Project area and, even more so, the 

lower Tuolumne River are subject to rain-floods and rain-on-snow floods, which are most likely to occur 

in winter and early spring, as well as snowmelt-floods which are most likely in spring through early 

summer. Consequently, the flood control manual for the Project (USACE 1972) requires the 

maintenance of flood space of at least 340,000 AF for a long period of the year—from early October 

through April—and conditional flood space depending on the anticipated snowmelt runoff during May 

and possibly June and July. 

 



1.3.2.3. Lower Tuolumne River 
At Don Pedro Dam, water flows from the powerhouse or outlet works into the reach of the Tuolumne 

River impounded by the La Grange Diversion Dam, an irrigation diversion dam owned by TID and MID. 

From the La Grange impoundment, water is either diverted into MID’s canal system to the north of the 

Tuolumne River and into TID’s canal system to the south of the Tuolumne River or released into the 

lower Tuolumne River downstream of La Grange Diversion Dam. Downstream of Don Pedro, the 

Tuolumne River becomes a lower gradient stream on its journey to the San Joaquin River. In this low-

elevation area, the vast majority (around 75 percent) of local runoff occurs during winter rainstorms 

between December and March. Also contributing to flows within this region are natural inflows from 

Dry Creek and Peaslee Creek, as well as urban and agricultural runoff and operational spills from 

irrigation canals. Some of the streamflow in this area, however, is derived from groundwater inflow, and 

the lower Tuolumne River is generally considered to be a gaining stream (California Department of 

Water Resources [CDWR] 2002). This groundwater contribution to the lower Tuolumne has not been 

well quantified. 

2. Water Operations 
The La Grange Diversion Dam (LGDD) is located at the exit of a narrow canyon and the impoundment 

formed by the diversion dam provides little to no active storage. LGDD allows for the diversion of water 

from the Tuolumne River to the TID and MID water supply canal systems. Combined, these canals 

provide water for over 200,000 acres of prime Central Valley farmland and a portion of the City of 

Modesto’s M&I supply. Flows released from Don Pedro Reservoir that are not intended to be diverted 

into either of the TID or MID water supply systems are passed safely downstream to the Tuolumne 

River. Flows passing through the TID powerhouse are delivered to TID’s 700-foot-long tailrace, which 

flows into the main stem of the Tuolumne River. TID’s La Grange powerhouse operates in a run-of-river 

mode and has a hydraulic capacity of approximately 580 cfs. Flows are also passed downstream through 

either the MID Hillside gates or the Portal 1 gate to maintain favorable temperature and dissolved 

oxygen conditions in the LGDD plunge pool. 

Flows released from the Don Pedro Reservoir are diverted by the Districts, spilled over the LGDD 

spillway, or pass through one of the Districts’ outlet structures. Diverted water is delivered to the 

Districts' water supply delivery systems. On the MID side of the river, the Hillside release gates can pass 

water to the plunge pool below LGDD approximately 400 feet downstream of the diversion dam. 

Normally, a flow of approximately 5 to 10 cfs2 is discharged from these gates to the river. The Portal 1 



gate is also located in the spillway near the MID side of the river. On the TID side of the river, water can 

flow to the river through either two 5-foot-wide by 4-foot-high sluice gates located adjacent to the 

penstock intakes or through the La Grange powerhouse. 

A portion of the flows that are passed at LGDD to the river are releases made at the Don Pedro Project 

over and above flow amounts needed to be diverted by LGDD for water supply purposes, including flows 

released at Don Pedro to meet its FERC license requirements. These flows are normally passed 

downstream at LGDD via the TID intake and tunnel, penstocks and powerhouse units. 

3. Operation Facilities 
3.1. Don Pedro Dam 

The Don Pedro Dam is a 1,900 ft long and 580 ft high zoned earth and rockfill structure. The top of the 

dam is at elevation 855 ft. The drainage area of the Tuolumne River upstream of the Don Pedro Dam is 

1,533 mi2 (USACE 1972). The dam has a top width of 40 ft and a bottom width of approximately 3,000 

ft. The downstream slope is grass-covered and the upstream slope has riprap protection extending to 

elevation 585 ft. A secured access road is provided along the top of the dam for use by Districts’ 

personnel. 

3.2. La Grange Diversion Dam 
The original 127.5-foot-high arched dam placed in service in 1893 was constructed of boulders set in 

concrete and faced with roughly-dressed stones from a nearby quarry. In 1923, an 18-inch high concrete 

cap was added, and in 1930 an additional 24-inch-high concrete cap was added, resulting in the final and 

current height of 131 feet. The crest elevation was raised to increase the flows that could be diverted to 

each of the Districts' irrigation canals. There have been no significant modifications to LGDD and spillway 

since 1930, except for routine maintenance and repairs. The dam was constructed such that the top of 

the dam is almost entirely an uncontrolled overflow spillway. The spillway crest is at elevation 296.5 feet 

(all elevations are referenced to 1929 National Geodetic Vertical Datum) and has a length of 310 feet. 

The maximum flow over the spillway occurred in 1997 and was approximately 59,462 cubic feet per 

second (cfs). 

The diversion dam was constructed for the purpose of raising the level of the Tuolumne River to a height 

which enabled gravity flow of diverted water into the Districts’ irrigation systems. When not in spill 

mode, the water level above the diversion dam is between 294 feet and 296 feet approximately 90 

percent of the time. The headpond formed by LGDD is narrow and steepsided and flow conditions along 

the headpond reflect a more riverine than lacustrine environment. 



3.3. MID Diversion Tunnel 
Due to maintenance and repair issues experienced along its Upper Main Canal, MID constructed in 

1987/1988 the current diversion tunnel and tunnel intake to bypass this upper section of the Main 

Canal. The intake to the MID diversion tunnel is located in the face of a cliff on the west (river right) 

bank about 100 feet upstream of LGDD. The invert of the MID tunnel is at elevation 277.4 feet. Flow is 

conveyed through the 15-foot, 6-inch-diameter tunnel for 895 feet to a control structure. Flow is then 

conveyed through a 5,300-foot-long tunnel to an outlet structure which controls flow to the MID Main 

Canal, which provides water to MID’s irrigation and M&I water systems. The design maximum flow rate 

for this tunnel is approximately 2,000 cfs. Water is delivered to MID’s Hillside gates via the uppermost 

section of the retired Upper Main Canal. 

3.4. TID Diversion Tunnel 
TID’s diversion tunnel and intake divert Tuolumne River flows to TID’s main irrigation canal. The TID 

intake is located on the east (left) bank just upstream of the diversion dam and consists of two separate 

structures. The south intake structure contains two 8-foot wide by 11-foot, 10-inch-high control gates 

driven by electric motor hoists. The north intake structure contains a single 8-foot by 12-foot control 

gate. 

The north intake structure was added in 1980 to increase the delivery capability to TID's irrigation canal 

system by reducing head losses through the single intake and lowering the tunnel invert. Flows from the 

intake are conveyed to a 600-foot-long tunnel to the 110-foot-long forebay for the TID Main Canal. The 

forebay was modified in the 1980s to reinforce the structure. Flows to TID's irrigation system are 

regulated at the Main Canal Headworks consisting of six slide gates, each of which being 5-feet-wide by 

8-feet, 4- inches-high. 

3.5. Infiltration Galleries 1 and 2 
The Districts are proposing to operate two in-river infiltration galleries (IGs) at approximately RM 25.9 

just downstream of Fox Grove Park on the lower Tuolumne River. IG-1, which has a flow capacity of 100 

cfs, was previously installed by TID in 2001 during the restoration of Special-run Pool-9 (SRP-9) at RM 

25.8 located below the Geer Road Bridge. IG-2 would be installed just upstream of IG-1 with a flow 

capacity of 125 cfs. Both IGs would  be connected  to  pump stations located on the south bank of the 

river. Water withdrawn at the IGs would become part of the Districts’ water supplies by being 

transported to TID’s Ceres Main Canal or other non-Project facility. 

 



4. Points of Diversion 
1. Don Pedro: Cardoza Ridge Off-Stream Reservoir. An approximately 21,400 foot long water 

conveyance system with a diversion capacity of approximately 5,000 cfs from Don Pedro 

Reservoir to Cardoza Ridge Off-Stream Storage Reservoir. 

2. Don Pedro:  Montgomery Off-Stream Reservoir. An approximately 10.6 mile long water 

conveyance system with a diversion capacity of approximately 5,000 cfs from Don Pedro 

Reservoir to Montgomery Off-Stream Storage Reservoir. 

3. Don Pedro:  Don Pedro – New Melones Intertie.  Up to 17,000 feet of water conveyance facilities 

to interconnect the two reservoirs with a diversion capacity of approximately 5,000 cfs. 

4. La Grange Diversion Dam (TID):  Increase capacity of TID’s existing point of diversion and Upper 

Main Canal to approximately 5,000 cfs to convey water to Turlock Lake to supply various 

recharge projects served by TID’s existing irrigation system and to supply the Dickenson Off-

Stream Reservoir. 

5. La Grange Diversion Dam (MID).  Increase capacity of MID’s existing point of diversion and Main 

Canal to convey approximately 4,000 cfs to Modesto Reservoir to supply various recharge 

projects served by MID’s existing irrigation system, and to supply the Upper and Lower 

Cooperstown Off-Stream Reservoirs and the Roberts Ferry Off-Stream Reservoir. 

6. Infiltration Galleries:  Infiltration Galleries at approximately River Mile 25.9 on the Tuolumne 

River. The Districts are proposing to operate two in-river infiltration galleries (IGs) at 

approximately RM 25.9 just downstream of Fox Grove Park on the lower Tuolumne River with a 

combined total diversion capacity of approximately 225 cfs. 

5. Exhibits 
Exhibit A – Point of diversion and place of use map. 

Exhibit B – Proposed major surface water storage reservoirs. 
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1. Background 
The water availability analysis is intended solely for the purposes of supporting the Application.  The 

level of analysis is detailed, and projected quantities are based on the historical record. The purpose of 

this section of the Application is to demonstrate a reasonable likelihood of water available for 

appropriation to support granting the Application.  The water availability analysis includes a limited 

number of assumptions regarding the operation of the facilities, diversion of water from specific sources 

when water is available from multiple sources, and diversions at individual points of diversion (PODs). 

The analysis is based on the specific PODs included in the Application and provides a projection of water 

availability based on observed hydrologic conditions, when water has been available historically, 

considering the seasons and sources included in the Application. The analysis demonstrates that the 

rates and volumes contained in Application are appropriate and reasonable for the purpose of accepting 

the application, particularly in light of the fact that the Application is focused on supporting 

sustainability of the groundwater basins within the proposed place of use identified in the Application.  

This approach is in line with the State of California’s approach to climate change and flood mitigation as 

described in Executive Order N-10-19, Climate Resilience Program. 

2. Analytical Approach 
The analysis to determine whether water is available for appropriation estimates water at each POD 

based on historical stream gage data or calculated streamflow and subtracts existing minimum flow 

requirements and the face value of downstream water rights. The remaining water is assumed to be 

available for appropriation. The analysis includes recorded hydrology from the past twenty-four years, 

from water year 1998 through water year 2021.  Because the Tuolumne River is fully appropriated for a 

portion of the year, this Application seeks to appropriate water only during the period of time where 

water is available for appropriation, from November 1 to June 14. 

Although the water record from water years 1998 through 2021 has been studied and provided below, 

the November 1, 2016 through June 14, 2017 time period includes the Tuolumne River non-FASS period 

with the greatest amount of runoff on record.  The full natural flow (FNF) at La Grange (the standard 

point of calculation for Tuolumne River runoff) for this peak flow period was 3,788 thousand acre-feet 

(TAF).  Therefore, this high flow event indicates that water is available for appropriation, even beyond 

the demands of senior water rights and fish flow requirements and this water could be available for 

appropriation and beneficial use. 



The analysis evaluates three separate reaches of the flow path from the point of diversion to the 

Sacramento-San Joaquin River Delta (the Delta). The individual reaches are defined as: 

1. Point of diversion to the confluence of the San Joaquin and Tuolumne Rivers  

2. Lower San Joaquin River from the confluence with the Tuolumne River to Vernalis 

3. Delta 

The analysis of all three reaches demonstrates that this Application takes a conservative approach to 

evaluating the water available to appropriate.  For example, it considers all downstream users and 

assumes these downstream users will put all water to full and beneficial use.  Even after these 

conservative assumptions, the analysis establishes that there is water available for appropriation under 

this Application.  The flow path approach is described in a recent document provided by the State Board 

titled, “Water Availability Analysis for Streamlined Recharge Permitting”  

(https://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/groundwater_rech 

arge/docs/streamlined_waa_guidance.pdf). 

The analytical approach provides several advantages compared to other potential approaches.  First, the 

analysis was completed at a daily time-step.  A daily time-step analysis provides more detail regarding 

the flow, minimum required flow, and existing water rights as compared to a longer time-step.  Second, 

the use of daily data for a recent period reflects actual conditions on the source streams, the San 

Joaquin River (SJR), and in the Delta. Observed, recent streamflow data reflect the diversion of water 

under many of the existing water rights, including storage rights. The approach is conservative in that it 

relies on observed stream flows that include the use of water under existing water rights and claims, but 

it also accounts for existing water right permits and licenses to determine water available for 

appropriation.  Third, the approach relies on observed data without the use of more complex models 

that may require documentation and review before they can be accepted. It may be appropriate to 

utilize models and other tools in the future to refine estimates and operations for the purpose of issuing 

a permit, but reliance on available, existing data is appropriate for the purpose of the Application.  The 

analysis was conducted by combining the observed data, water right information, and diversion 

capacities. 



3. Analysis 
The following sections describe the assumptions and analysis for each of the three reach areas: 

Tuolumne River stretch (point of diversion at La Grange to the San Joaquin River confluence), lower San 

Joaquin River, and the Delta. Separate sections describe the analysis from the Tuolumne River.  

3.1. Point of Diversion to San Joaquin River 
An analysis was conducted for the Tuolumne River to the confluence with the lower SJR. The following 

sections describe the assumptions and analysis for the Tuolumne River.   

3.1.1. Tuolumne River Flow Measurement 
Analysis of water available from the Tuolumne River was based on the daily record of flow at the 

Tuolumne River gage flows below Don Pedro Reservoir as measured at USGS gage number 11289650 

(TUOLUMNE R BL LAGRANGE DAM NR LAGRANGE CA).  The location of the gage is shown below in 

Figure 4.1 

 

The measured flow at the gage for the period of historic record fluctuates by year type but indicates 

flood flows are available for appropriation in several years.  As shown in Figure 4.2, flows in the 

Tuolumne at La Grange, which is below Don Pedro and La Grange Diversion Dam, range from 

approximately 114 TAF to approximately 3,530 TAF.  In 2016–2017, the water year with the highest 

measured flow during the period in which the Tuolumne River is not fully appropriated, flows to the 

Tuolumne River below Don Pedro Reservoir and La Grange Diversion Dam totaled approximately 2,842 

TAF (see Figure 4.2.1).  During that period, there were approximately 170 TAF of required instream flow 

under the Don Pedro FERC license, which leaves a net of approximately 2,672 TAF of excess flow. 

 



Figure 4.2 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 4.2.1 

 

3.1.2. Minimum Instream Flow Requirements on the Tuolumne River 

Minimum flow requirements for the Tuolumne River as shown in Figure 4.3. 

 



In addition, the State Board is in the process of updating the Bay-Delta Water Quality Control Plan and 

has adopted new minimum flow requirements of 40 percent of the unimpaired flow from February 

through June on the Tuolumne River and other salmon-bearing tributaries (Merced and Stanislaus 

Rivers) of the San Joaquin River. The State Board is still working on other phases of the Water Quality 

Control Plan update.  There is on-going litigation regarding the minimum flow requirements, and there is 

currently no set date for implementing these new requirements.  

Therefore, currently, the only existing flow requirements on the Tuolumne River are included in Figure 

4.3.  For the Application period, instream flow requirements under the Don Pedro FERC license totaled 

some 170 TAF. 

3.1.3. Existing Water Rights on the Tuolumne River 
 A review of the existing water rights and claims on the Tuolumne River was conducted.  Water rights 

and claims from eWRIMS were compiled and reviewed to develop a diversion rate of existing rights by 

day for all years.  The diversion rate of existing rights represents the face value and defined season for 

all post-1914 water right applications, permits, and licenses, and it includes the maximum reported use 

during a single month and historical season of use for the period of available reporting data for all 

riparian and pre-1914 claims.  Figure 4.4 includes all demand that is more than 0 acre-feet in the 

Tuolumne River. Statements of diversion and use with no listed values were not included in estimated 

demand due to difficulty in estimating valid demands for these non-quantified claims.  Estimates for 

such projected demand during the Application period could be approximated if necessary. 

Figure 4.4 

Application  Permit License Date Primary Owner Face 
Value 

Amount  

HUC 12 
Location 

A010902 006346 003579 10/16/19
44 

CAMP TAWONGA-
TAWONGA JEWISH 
COMMUNITY CORP 

21.7 Lower 
Middle 
Tuolumne 
River 

A012262 007309 006985 01/26/19
48 

Gregory  B.  Reed 2171.9 Salter 
Gulch-
Tuolumne 
River 

A009996 005909 005418 09/06/19
40 

TURLOCK I D & MODESTO 
I D 

868773 Big Creek-
Tuolumne 
River, 
Peaslee 
Creek-
Tuolumne 
River 



A003648 003026 002424 09/24/19
23 

TURLOCK I D & MODESTO 
I D 

48595.8 Peaslee 
Creek-
Tuolumne 
River 

A013496 008037 004747 12/02/19
49 

VERNA M MURRAY 83.9 Town of 
Riverdale 
Park-
Tuolumne 
River 

A009573 005463 002847 05/01/19
39 

Lyons Land Management, 
L.P. 

4781.8 Town of 
Riverdale 
Park-
Tuolumne 
River 

A001633 000784 002072 01/20/19
20 

PHILIP  DICKERSON 1518.3 Town of 
Riverdale 
Park-
Tuolumne 
River 

A003139 001699 002580 04/02/19
43 

TURLOCK IRRIGATION 
DISTRICT 

436558.4 Peaslee 
Creek-
Tuolumne 
River 

A015828 010132 006319 04/09/19
54 

STANISLAUS NATIONAL 
FOREST 

3.3 Lower 
Middle 
Tuolumne 
River 

A011390 006631 007451 05/04/19
46 

RICHARD  MARCHY 818.2 Town of 
Riverdale 
Park-
Tuolumne 
River 

A012962 007550 004033 03/04/19
49 

SILICON VALLEY 
MONTEREY BAY AREA 
COUNCIL INC B S A 

2.7 Upper 
North Fork 
Tuolumne 
River 

A001233 001165 005417 04/08/19
19 

TURLOCK I D & MODESTO 
I D 

325000 Big Creek-
Tuolumne 
River, 
Peaslee 
Creek-
Tuolumne 
River 

A004607 002357 002071 05/26/19
25 

PHILIP  DICKERSON 356.6 Town of 
Riverdale 
Park-
Tuolumne 
River 

A001532 001166 005421 11/21/19
19 

TURLOCK I D & MODESTO 
I D 

1851934.
5 

Big Creek-
Tuolumne 
River 

A009301 005192 004576 05/20/19
38 

K AND T RANCHES 1066.1 Town of 
Riverdale 
Park-



Tuolumne 
River 

A001232 001164 005420 04/08/19
19 

TURLOCK I D & MODESTO 
I D 

325000 Big Creek-
Tuolumne 
River 

A014127 009320 011058 01/16/19
51 

TURLOCK I D & MODESTO 
I D 

1046800 Big Creek-
Tuolumne 
River 

A006711 004271 002425 06/25/19
30 

TURLOCK I D & MODESTO 
I D 

480800.4 Peaslee 
Creek-
Tuolumne 
River 

A007058 003825 002727 08/24/19
31 

STANISLAUS NATIONAL 
FOREST 

25.5 Upper 
North Fork 
Tuolumne 
River 

A015371 009578 005478 06/08/19
53 

WILLIAM J HALL 91.2 Salter 
Gulch-
Tuolumne 
River 

A005269 002727 001173 11/15/19
26 

HOY REVOCABLE TRUST 
DATED SEPTEMBER 16 
1999 

635.4 Town of 
Riverdale 
Park-
Tuolumne 
River 

A012674 007675 007556 09/02/19
48 

Couchman Brothers 1622.7 Town of 
Riverdale 
Park-
Tuolumne 
River 

A012396 007348 004949 03/11/19
48 

MICHAEL R VAN ATTA 487.9 Town of 
Riverdale 
Park-
Tuolumne 
River 

A015485 009781 005681 08/27/19
53 

STANISLAUS NATIONAL 
FOREST 

6.7 Lower 
Middle 
Tuolumne 
River 

A014126 009319 011057 01/16/19
51 

TURLOCK I D & MODESTO 
I D 

1046800 Big Creek-
Tuolumne 
River 

A009997 005910 005419 09/06/19
40 

TURLOCK I D & MODESTO 
I D 

721200.6 Big Creek-
Tuolumne 
River, 
Peaslee 
Creek-
Tuolumne 
River 

Some of the rights on the Tuolumne River are for periods outside the period of the Application, from 

November 1 to June 14.  Those rights on the Tuolumne River that are during the Application period are 



provided in Figure 4.5 below.  Specifically, Figure 4.5 shows the existing rights during the season in 

which this Application seeks to divert water, from November 1 to June 14.   

Figure 4.5 

Application  Permit  License  Date  Primary Owner  Face Value Amount   

A012262  007309  006985  01/26/1948  Gregory  B.  Reed  2171.9  

A009996  005909  005418  09/06/1940  TURLOCK I D & 
MODESTO I D  

868773  

A003648  003026  002424  09/24/1923  TURLOCK I D & 
MODESTO I D  

48595.8  

A013496  008037  004747  12/02/1949  VERNA M MURRAY  83.9  

A009573  005463  002847  05/01/1939  Lyons Land 
Management, L.P.  

4781.8  

A001633  000784  002072  01/20/1920  PHILIP  DICKERSON  1518.3  

A003139  001699  002580  04/02/1943  TURLOCK IRRIGATION 
DISTRICT  

436558.4  

A015828  010132  006319  04/09/1954  STANISLAUS 
NATIONAL FOREST  

3.3  

A011390  006631  007451  05/04/1946  RICHARD  MARCHY  818.2  

A001233  001165  005417  04/08/1919  TURLOCK I D & 
MODESTO I D  

325000  

A004607  002357  002071  05/26/1925  PHILIP  DICKERSON  356.6  

A001532  001166  005421  11/21/1919  TURLOCK I D & 
MODESTO I D  

1851934.5  

A009301  005192  004576  05/20/1938  K AND T RANCHES  1066.1  

A001232  001164  005420  04/08/1919  TURLOCK I D & 
MODESTO I D  

325000  

A014127  009320  011058  01/16/1951  TURLOCK I D & 
MODESTO I D  

1046800  

A006711  004271  002425  06/25/1930  TURLOCK I D & 
MODESTO I D  

480800.4  

A007058  003825  002727  08/24/1931  STANISLAUS 
NATIONAL FOREST  

25.5  

A015371  009578  005478  06/08/1953  WILLIAM J HALL  91.2  



A005269  002727  001173  11/15/1926  HOY REVOCABLE 
TRUST DATED 
SEPTEMBER 16 1999  

635.4  

A012674  007675  007556  09/02/1948  Couchman Brothers  1622.7  

A012396  007348  004949  03/11/1948  MICHAEL R VAN ATTA  487.9  

A015485  009781  005681  08/27/1953  STANISLAUS 
NATIONAL FOREST  

6.7  

A014126  009319  011057  01/16/1951  TURLOCK I D & 
MODESTO I D  

1046800  

A009997  005910  005419  09/06/1940  TURLOCK I D & 
MODESTO I D  

721200.6  

            Total:  7,165,132 

 

However, the most critical consideration of water rights for the Tuolumne River is the segment of the 

River below Don Pedro and La Grange Diversion Dam to the confluence with the San Joaquin River 

because this is the location of gaged data for water remaining after upstream users have exercised their 

rights. This means that the demand from water rights above La Grange Diversion Dam have already 

been satisfied and the only unaccounted for water rights coming out of the gaged data are rights below 

the gaged location.  The water rights that exist on the Tuolumne River below Don Pedro during the 

Application period are shown in Figure 4.6. 

Figure 4.6 

Application  Permit License Date Primary Owner Face Value Amount  
A012262 007309 006985 01/26/1948 Gregory  B.  Reed 2171.9 
A013496 008037 004747 12/02/1949 VERNA M MURRAY 83.9 
A009573 005463 002847 05/01/1939 Lyons Land 

Management, L.P. 
4781.8 

A001633 000784 002072 01/20/1920 PHILIP  DICKERSON 1518.3 
A011390 006631 007451 05/04/1946 RICHARD  MARCHY 818.2 
A004607 002357 002071 05/26/1925 PHILIP  DICKERSON 356.6 
A009301 005192 004576 05/20/1938 K AND T RANCHES 1066.1 
A015371 009578 005478 06/08/1953 WILLIAM J HALL 91.2 
A005269 002727 001173 11/15/1926 HOY REVOCABLE 

TRUST DATED 
SEPTEMBER 16 1999 

635.4 

A012674 007675 007556 09/02/1948 Couchman Brothers 1622.7 
A012396 007348 004949 03/11/1948 MICHAEL R VAN ATTA 487.9 
        Total: 13,634 



The total amount of face value demand is approximately 13,634 acre-feet.  The release ofminimum 

required flows exceed this minimal demand and provide sufficient supply to provide water for the 

13,634 acre-feet of demand.  However, even if the face value of existing rights were added to the 

required minimum flows (170 TAF), the total demand would be approximately 184 TAF.  If this amount is 

subtracted from the gaged flow in the same time period (2,842 TAF), it suggests that in 2017, there was 

approximately 2,700 TAF of water available for appropriation. 

3.2. Lower San Joaquin River to Vernalis 
3.2.1. Lower San Joaquin Measurement 

Water available for appropriation on the Lower San Joaquin River was determined with a similar analysis 

as performed on each source stream. The daily record of flow in the SJR at Vernalis (USGS gage 

11303500) was compiled and used as a starting point. Daily observed flow was reduced to account for 

minimum required flows and the face value of existing water rights and claims.   Figures 4.7 and 4.7.1 

provide the historic gaged data for Vernalis flows.  

Figure 4.7

 

 

 



Figure 4.7.1 

 

3.2.2. Minimum Required Flow 
Minimum required flows for the SJR at Vernalis are defined in State Water Resources Control Board 

Decision 1641 (D-1641). Required flows under D-1641 are specified by San Joaquin Valley Water Year 

Type as determined from the annual calculated index.  Figure 4.8 is a summary of the minimum flow 

requirements from D-1641. There are currently no required minimum flows at Vernalis outside of the 

periods identified in Figure 4.8.  There are year-round water quality requirements at Vernalis that the 

U.S. Bureau of Reclamation is currently responsible for meeting.  An assumed minimum flow at Vernalis 

of 1,000 cfs was assumed in the Water Availability Analysis (WAA) Tool for months without a minimum 

flow requirement in D-1641, July through September and November through January. This value was 

selected based on the current requirement for October, and the State Board’s current Phase I update to 

the Bay-Delta Water Quality Control Plan. Phase 1 includes a minimum flow requirement of 1,000 cfs at 

Vernalis, though only for the February through June period. A minimum flow requirement of 1,000 cfs 

was assumed to ensure a more conservative analysis of water availability on the Lower SJR.   

 

 



Figure 4.8: D-1641 Minimum Flows for San Joaquin River at Vernalis 

Period Wet Above Normal  Below Normal Dry Critical  

Feb 1 – April 
14 

2,130 or 
3,420* 

2,130 or 3,420 1,420 or 2,280 1,420 or 2,280 710 or 1,1,40 

Apr 15 – May 
15 

7,330 or 8,620 5,730 or 7,020 4,620 or 5,480 4,020 or 4,880 3,110 or 3,540 

May 16 – Jun 
30 

2,130 or 3,420 2,130 or 3,420 1,420 or 2,280 1,420 or 2,280 710 or 1,1,40 

October 1,000 1,000 1,000 1,000 1,000 
 *Higher flows are applicable when the position of the two parts per thousand isohaline line (X2) is 

required to be at or west of Chipps Island. 

3.2.3. Existing Water Rights and Claims 
The eWRIMS database was reviewed to identify all existing water rights and claims for the Lower SJR 

from the confluence with the Tuolumne River to Vernalis. Identified rights and claims were reviewed for 

the season of use and the diversion rate. This analysis identified licenses, permits, and claims that had 

an identified face value amount to estimate the demand for existing rights illustrated in Figure 4.9.   

Figure 4.9 

Permit ID License ID Status Date Primary Owner Face Value 
Amount 

Amount 
Diverted 
11/1-6/14/17 

003448 001295 10/26/1929 DONALD M HEINY 190.2 5 
008012 004468 01/30/1950 MARGARET A MASSEY 621.1 72 
003386 003044 08/03/1929 MOONSHINE DAIRY 868.8 39 
001011 001280 10/10/1919 EL SOLYO WATER 

DISTRICT 
22806.4 3916.46 

002255 001064 06/06/1931 TWIN OAKS 
IRRIGATION COMPANY 

10560.4 858 

008011 005434 01/31/1950 Cerutti Bros Inc 2650 0 
002758 003957 07/08/1954 WEST STANISLAUS 

IRRIGATION DISTRICT 
189790.7 12501 

001816 002883 10/22/1947 CITY OF MODESTO 1219.9 0 
002337 001155 03/22/1932 JUDITH HOUK MURPHY 1496.4 174 
008013 004469 01/30/1950 JUDITH HOUK MURPHY 424.5 54 
010345 009816 10/10/1955 HEIDI   BAKER 230 0 
021372  08/29/2016 CITY OF TURLOCK 13393 0 
000588 004934 02/26/1919 NBINV AP6 LLC 15897.8 52.5 
002647 009194 08/13/1926 DEUEL VOCATIONAL 

INSTITUTION 
1575 323.125 

003365 006067 07/24/1929 RICHARD AND MIKKI 
RIELLA 2006 FAMILY 
TRUST 

2220.1 28.325 



001925 000701 04/12/1928 AMARJIT SINGH 
GURAYA 

1094.8 7.5 

002245 002080 09/03/1940 MOSSDALE 
ASSOCIATES 

1185.7 0 

002161 001270 02/16/1933 IVAN  CERRI 176.7 44.11 
008071 009228 05/02/1950 SAN JOAQUIN RIVER 

WATER USERS CO, INC 
6637 2263.575 

006780 003433 12/27/1946 IVAN  CERRI 59.21 14.7 
011452 007143 01/17/1958 Mary   Hildebrand 

Revocable Trust 
127.9 0 

011455 006431 01/17/1958 CARDOZA HOME 
RANCH 

386.8 0 

012088 007609 05/15/1959 PHELPS RANCH LLC 1056.2 80.915 
002591 001334 03/05/1926 RECLAMATION 

DISTRICT #2037 
61863.9 38474.23 

003572 005476 03/24/1959 Banta-Carbona Irrigation 
District 

15108.9 5340 

003807 001680 04/13/1931 MARIO  JAQUES 547.5 108.255 
001417 001406 03/19/1924 DELTA FARMS R D 

#2027 
30086.4 0 

   Totals:  382275.31 64356.695 
 

Data illustrated in Figure 4.9 reflect the number of water right holders on the Lower San Joaquin River 

that have a right to divert water during the Application period of November 1 to June 14.  The face value 

of rights held during that time overstates the amount that is allowed to be diverted during the 

Application period because many of the rights allow diversion year-round or otherwise outside the 

specific Application period.  The face value of rights that include the right to divert sometime during the 

Application period is some 382 TAF.  The estimated quantity of water diverted by these water right 

holders during the November through June 14 period is about 64 TAF.  The analysis subtracted the 

demand illustrated in Figure 4.7.1 from the daily record of SJR flow at Vernalis to calculate the water 

available.  The water available for appropriation on the Lower SJR reach was calculated as follows:   

Flow Vernalis  –  D-1641 min flow or 1,000 cfs  * 1.983471 * days in period –  water right demands 

7,330,000 acre-feet – 1,000 cfs * 1.983471 * 226 – 64,356 acre-feet 

7,330,000 – 448,264 – 64,356 = 6,817,380 ≈ 6,817 TAF  

3.3. The Delta 
Analysis for the Delta relies on a historical record of Delta conditions as being either in balanced or 

excess condition. Delta conditions are defined in the 1986 Coordinated Operations Agreement (COA) 

between the United States and the State of California on the coordinated operations of the Central 



Valley Project (CVP) and State Water Project (SWP). COA defines balanced conditions as “periods when 

it is agreed that releases from upstream reservoirs plus unregulated flow approximately equal the water 

supply needed to meet Sacramento Valley inbasin uses, plus exports”. Similarly, COA defines excess 

conditions as, “periods when it is agreed that releases from upstream reservoirs plus unregulated flow 

exceed Sacramento Valley inbasin uses, plus exports”. Generally, balanced conditions define periods 

when the CVP and SWP are controlling Delta outflow and all of the water currently in the system, 

whether it is released from upstream reservoirs or unregulated flows, is used for a specified purpose 

including meeting water quality and Delta outflow requirements. 

CVP and SWP operators determine and agree on Delta conditions. CVP Operations Office posts a daily 

report that accounts for water use and sharing between the two projects under COA and includes Delta 

conditions. The daily record of Delta conditions was used in the WAA Tool to address the Delta. Water is 

only considered to be available for appropriation on days when the Delta was in an excess condition.  

For the analysis that supports this Application, the Districts provide the following Figures 4.10 and 

4.10.1, which show that there are high flow years in which significant water is available for 

appropriation during the November 1 through June 14 period when the Delta is in excess conditions. 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 4.10 

 

 

 

 

 

 

 

 

 

 



Figure 4.10.1 

 

3.3.1. Complete Flow Path 
The final step of the water availability analysis combines the three separate reaches described above 

into a single, daily analysis from the points of diversion included the Application through the Delta.  

Water available on the Tuolumne River is compared with water available on the Lower SJR, on days 

when the Delta was in an excess condition. 

3.3.2. Results 
The following sections present a summary of the water available for appropriation and estimated 

diversions under the Application. Water available for appropriation is the water remaining after 

consideration of existing face value water rights and minimum in-stream flow requirements, but not 



limited by the proposed diversion capacities for each point of diversion. Estimated diversions are 

calculated as the water available for appropriation at the point of diversion, at Vernalis, and in the Delta 

based on determination of excess conditions. 

3.4. Conclusions 
The analysis and results described in this report support the following conclusions in support of 

Application. 

 There is a reasonable likelihood of water available for appropriation from the Tuolumne River, 

especially during wet years. 

 The Application period is from November 1 through June 14, when the Tuolumne River is not 

fully appropriated. 

 During high flood flow events, there is water available for appropriation.  The most recent 

2017 high flow event suggests that year there was approximately 2,700 TAF of water available for 

appropriation after accounting for existing demand and flow requirements. 
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The purpose of this document is to provide an overview of the justification for the quantities identified 

in support of the Districts’ Application to Appropriate Water (Application). The following is an initial 

summary for the purposes of use proposed in the Application, particularly focused on areas within the 

Turlock and Modesto Groundwater Subbasins, which is the vast majority of the area within the 

proposed place of use identified in the Application. See responses to Sections 4 and 10 in the 

Application for additional background. Additional data and analyses are available to the Division upon 

request.   

1. Irrigation 
In regard to irrigation uses, based on data collected by the Turlock and Modesto Subbasin groundwater 

sustainability agencies for the development of the Groundwater Sustainability Plans (GSP), 

approximately 245,000 acres of farmland are irrigated within the Turlock Subbasin and 158,000 acres 

within the Modesto Subbasin. This acreage is comprised of a variety of crops, such as those in including 

but not limited to, almonds and other deciduous trees, corn, grains, pasture, vines, citrus, and truck 

crops. These crops are irrigated using a variety of irrigation practices such as, but not limited to flood, 

sprinkler, and drip. For irrigation purposes, water use generally occurs between March through the end 

of October. Within the Turlock Subbasin, the total groundwater use for agricultural purposes is 

estimated 351,000 acre-feet, or approximately 86% of the total applied water within the subbasin, and 

248,000 acre-feet average annual total groundwater use for agricultural purposes within the Modesto 

Subbasin. 

Total groundwater pumping was estimated at approximately 410,000 acre-feet (AF), as indicated in 

Table 2-1 of the Turlock Subbasin GSP. Total groundwater pumping was estimated at approximately 

311,000 AF, as indicated in Table ES-1 of the Modesto Subbasin GSP. This groundwater pumping occurs 

to supplement the available surface water supply. Other landowners and entities within the subbasin 

meet water demands using a combination of groundwater and surface water deliveries as well, with the 

majority of the water demand met by groundwater pumping. 

2. Municipal, Industrial, and Domestic 
Based for the groundwater basin prioritization process under SGMA, approximately 39,000 AFY of 

groundwater pumping occurs to meet urban demands within the Turlock Subbasin and 63,000 AFY in 

the Modesto Subbasin. The cities of Turlock and Ceres account for most of the urban production in the 

Turlock Subbasin, but numerous other communities are also entirely reliant on groundwater for their 

drinking water supply including Hilmar, Delhi, Keyes, Denair, Hughson, and Hickman. In addition, the City 



of Modesto operates water supply wells within the Turlock Subbasin as part of its South Modesto 

service area. The cities of Modesto, Oakdale, Riverbank, and Waterford account for most of the urban 

production in the Modesto Subbasin. DWR’s 2010 population estimate within the Turlock Subbasin is 

approximately 197,605 people and 294,872 people within the Modesto Subbasin.  Much of the time 

municipal and industrial needs within the proposed place of use are currently met by groundwater 

pumping. The total groundwater pumping includes both groundwater pumped by urban utilities and 

groundwater produced by small private residential water systems, commercial businesses and industrial 

plants not served by the major utilities. 

Turlock Irrigation District will begin providing surface water to the Stanislaus Regional Water Authority 

in 2023 when a new regional drinking water project comes online.  Initially, TID will provide up to 15,000 

AF/yr to the SRWA who will treat the water to drinking water standards and provide it to the Cities of 

Ceres and Turlock who will use the treated surface water conjunctively with groundwater.  As the Cities’ 

demand for drinking water increases and/or groundwater quality continues to worsen, the SRWA 

project has a planned expansion to 30,000 AF/yr. Longer term projections for the project indicate, 

however that 50,000 AF/yr. of treated surface water may be necessary to meet region’s demands for a 

safe reliable drinking water supply that complies with all state and federal water quality standards. 

The Cities of Modesto and Turlock are the two largest cities in the County and are the main locations for 

the region’s important food processing industries.  For instance, the City of Turlock is home to Foster 

Farms (turkey processing), California Dairies (milk products), Superstore Industries (milk products), Blue 

Diamond Growers (almonds), and Valley Milk (powdered milk).  Industrial water use accounts for 

approximately 20% of all potable water use in Turlock.  Similarly, the City of Modesto is the public water 

supplier to a number of industries such as E & J Gallo Winery, Frito Lay, Inc. (snack food), and Stanislaus 

Foods (tomato processing). 

A provision in the Water Sales Agreement between TID and the SRWA is that during drier years, the 

allotment to the SRWA is reduced in an amount similar to any reduction to irrigation water supply to the 

TID’s growers.  A groundwater banking program for drinking water customers would provide an 

opportunity to store water in wetter years to overcome cutbacks in drinking water supply in drier years.   

Turlock and Ceres will provide a blend of surface water and groundwater to their drinking water 

customers.  Augmenting the aquifer below those two communities will ensure that groundwater is 

available in years when surface water supplies are reduced. 



The SRWA has committed to providing water to other communities in the region who may need to 

augment their drinking water supplies with treated surface water that complies with all state and 

federal drinking water standards.  Other Public Water Systems in the region are entirely dependent 

upon groundwater which is a diminishing supply of worsening quality.  Common drinking water 

contaminants in the region include, but are not limited to: arsenic, nitrates, PCE, TCP, and Chromium-6.  

The SRWA has had exploratory conversation with other regional public water agencies, some of whom 

are Disadvantaged Communities (DACs).   Therefore, a more reliable supply of treated surface water or 

groundwater recharge with high quality surface water could augment drinking water supplies in the 

region, consistent with the State of California’s legislation recognition of the Human Right to Water in 

AB 651 of 2012. 

The Modesto Regional Water Treatment Plant is owned and operated by the MID. Completed in late 

1994 and expanded in 2016, the plant provides a quality drinking water supply for Modesto area 

residents. 

The Plant now treats and delivers up to 67,000 acre-feet per year to the City of Modesto, supplementing 

the City’s groundwater supply. The treatment process produces water that meets state and federal 

drinking water standards. In 2020, approximately 50% of the water supplied by the City of Modesto was 

from groundwater wells and 50% was from surface water. 

3. Instream Use for Fish and Wildlife 
As part of the Final Environmental Impact Statement (FEIS) for the Don Pedro Relicensing Project, the 

Federal Energy Regulatory commission (FERC) has required a new flow regime for the operation of Don 

Pedro Reservoir.  The proposed flow regime  is intended to enhance conditions for salmonid species by 

augmenting instream flows, regulating water temperature, providing pulse flows to mimic the natural 

hydrograph, and providing additional spawning and rearing habitat. 

The Application will support the Districts’ acquisition of water supply reliability to support benefits for 

instream beneficial uses on the Tuolumne and San Joaquin Rivers.  The instream uses may be in 

response to proposed regulations, in support of a voluntary settlement agreement, public trust 

requirements or other habitat programs developed by the Districts and regional partners.  The following 

instream beneficial uses will be protected through the Application: 

 Improve rearing conditions for juvenile salmonids 

 Increase flows to facilitate or encourage fish migration 



 Encourage riparian plant growth with wetted banks 

 Increase flows to clean spawning gravels of fine sediments 

 Create shallow water habitat 

 Improve floodplain habitat 

 Enable the Districts to dedicate instream flows and maintain water supply reliability through 

conjunctive use 

The Application would allow for the diversion of surface water in high flow years, with storage of these 

flows in the underground aquifer and / or in newly constructed off-stream storage reservoirs.  The 

ability to later extract that stored water would support the dedication of an increased quantity of water 

to remain instream in dry year types; allowing conjunctive use to support instream flow dedication for 

fish and wildlife benefits. 

4. Recreational 
The Turlock and Modesto Subbasins contain a State Park and Regional Parks, California Department of 

Fish & Wildlife (CDFW) owned and operated lands and conservation easements, California Conservation 

Easements, Flood Local Maintenance Areas and Federal Lands, as listed below: 

•Turlock Lake State Recreational Area (a State Park and Federal Land along the Tuolumne River) 

• Modesto Reservoir Regional Park 

•Fox Grove Fishing Access along the Tuolumne River 

•Flood Local Maintenance Areas along the San Joaquin River 

•Federal Land (data from the Bureau of Land Management) along the Merced, San Joaquin and 

Tuolumne rivers, as well as within the City of Turlock 

In addition, three recreational areas of the New Don Pedro reservoir have been developed with funds 

contributed by the State of California: Fleming Meadows, Blue Oaks and Moccasin Point. Camping 

facilities, picnic areas, fish cleaning stations, boat ramps, a swimming lagoon, and marina are among 

some of the improvements offered at various sites. 

5. Incidental Power Generation 
The Districts have been delivering power to retail customers since 1923. Don Pedro’s power plant 

occupies the entire width of the river channel at the toe of the dam. The facility is an outdoor structure, 



constructed of reinforced concrete and originally contained three 45,500 kilowatt generating 

units driven by three 70,000 horsepower turbines. In 1989 a fourth unit was added and today; the plant 

operates three 55,000 kW and one 38,000 kW generators each 85,000 horse power bringing the total 

capacity of the plant to 203 megawatts.  The plant generates an average of 618.4 million kilowatt 

hours (KWh) of electricity each year, equal to an average output of 70.6 MW.  

Each of these beneficial uses and the future of water supply reliability depends on the ability of local 

management to capture more water during high flood flow years and store that water to ensure each of 

the above beneficial uses continue to be served.  The purpose of the Application is to provide increased 

reliability to each of the above beneficial uses and to meet future instream flow requirements. 

The Districts anticipate using water from this Application for the generation of hydroelectricity through 

existing facilities at Don Pedro and La Grange Diversion Dam; however, to the extent future generation 

facilities are envisioned, the Districts will seek appropriate permitting that that time. 
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The following is a description of the Districts’ recent projects to promote the conservation of water.  

Further information regarding water conservation efforts can be found in the TID and MID Agricultural 

Water Management Plans (AWMPs).  TID’s AWMP can be found at the following link:  

https://www.tid.org/irrigation/irrigation-information/ag-water-management-plan/.  Similarly, MID’s 

AWMP can be found at the following link:  https://www.mid.org/water/awmp/awmp_2020_final.pdf. 

1. TID Conjunctive Use and Pricing Structure 
TID’s historic pricing and water management practices enabled TID to conjunctively manage its surface 

water and groundwater resources. In normal and above normal water years, up to 48 inches per acre of 

available water (formerly referred to as an “allotment” of water the grower could purchase for a set fee) 

encourages growers to use surface water rather than pump groundwater. The majority of surface water 

applied but not consumed by the crop recharges the groundwater system. The recharge-maintained 

groundwater storage that is pumped in dry years to supplement reduced surface water supplies. 

Additionally, the available water in the allotment was reduced in dry years, increasing the cost to the 

grower by moving deliveries into the higher tiered water prices sooner. This not only encouraged 

conservation in dry years, but also provided additional revenue to cover costs associated with additional 

pumping needed to supplement reduced surface water supplies. In June of 2012, TID adopted a new 

volumetric pricing structure that became effective in 2013. This structure is designed to continue to 

support the District’s critically important conjunctive management objectives, but also to comply with 

the requirements of SBx7-7. The new structure included a fixed (per acre) charge, combined with a four-

tiered increasing block rate schedule. The new rate structure also includes a split schedule, with one 

schedule established for dry years, and another for normal or above normal years. As with the previous 

pricing structure described above, the new “dry” schedule is at a higher rate, to help recover the 

additional pumping costs incurred in dry years. With the new pricing structure in place, the TID Board of 

Directors no longer determines the allotment each year. Instead, the Board determines the type of 

water year (and therefore the water pricing schedule to be used for the given year) as well as the 

amount of water available for purchase, based on projected runoff, including the possibility of the 

occurrence of consecutive dry years, carryover storage, flows required to be delivered to the lower 

Tuolumne River and the availability of rented pumps. The process now used to determine the volume of 

available water is similar to that used previously to establish the annual “allotment.” The current 

irrigation rate schedule (shown in Table 2.4) was adopted by the TID Board of Directors in 2015, when 

the 2013 rate schedule (described above) was updated to fund system improvements and operating 

costs. The current rates have been in effect since the start of the 2015 irrigation season. This structure 



continues to support the District’s critically important conjunctive management objectives, and to 

comply with the SBx7-7 requirements. 

2. TID In-Lieu Service 
TID also promotes in-lieu recharge in most years with normal and above normal precipitation. In these 

years, depending on carry-over storage, the TID Board of Directors may allow the sale of “replenishment 

water” to lands outside of, but adjacent to TID. This block of water is not always available. The bulk of 

these sales go to lands to the east of TID as a substitute for groundwater pumping for irrigation. These 

lands have no surface water supply, and groundwater pumping significantly impacts available 

groundwater supplies in the Subbasin. The District promotes groundwater recharge in those areas in 

years when surplus water is made available by selling the water at rates comparable to the cost to pump 

groundwater. 

3. TID Rules Prohibiting Wasteful Practices 
TID’s Irrigation Rules require that all water be applied efficiently and used in a reasonable and beneficial 

manner (Rule 4.2.1). During an irrigation delivery, the irrigator is responsible for the water at all times 

after it leaves the TID distribution system (Rules 4.1.3 and 4.1.4). Irrigators who waste water 

intentionally or as a result of carelessness, improper field preparation, or neglected facility maintenance 

may be refused TID water until the cause of the condition is remedied (Rule 4.2.2). 

4. SCADA 
TID began installing a Supervisory Control and Data Acquisition (SCADA) system in 1997, with data 

collection beginning in 1998. Today, TID collects water measurement data from 397 SCADA sites, 

including nine miles of Rubicon Total Channel Control (TCC) automation and remote drainage pump 

controls. 

5. TID Operational Analysis and Planning for Conservation 
In 2019, TID completed a multi-year planning effort that resides in the Draft TID Irrigation Facilities 

Master Plan (IFMP). The IFMP evaluated existing service levels in TID, and then identified a 

comprehensive list of projects to strategically and cost-effectively rehabilitate and modernize TID 

irrigation facilities with the goal of conserving water while maintaining and improving the level of 

irrigation service provided to its growers. 

The IFMP identifies and evaluates a suite of potential water conservation and canal modernization 

projects for the District’s water distribution infrastructure below Turlock Lake, including a variety of 



projects such as regulating reservoirs and canal conveyance improvements. Projects are also being 

developed with the intent of allowing growers to adopt more efficient and productive on-farm irrigation 

systems, leading to increased water conservation over time as well as increased farm profitability. 

Projects have been conceptualized through input from TID staff at all levels and considering responses 

from 27 grower interviews that discussed existing and future cropping practices, irrigation systems, and 

water source preferences. The IFMP encompasses more than 50 work products, and provides a strategic 

plan for water conservation and modernization of TID’s system in the coming years. 

In 2019, TID also completed its Irrigation Delivery Operations Assessment that evaluated TID operational 

efficiency through comparison of efficiency indicators with other irrigation water suppliers in California, 

and through observation and interviews with WDOs. The assessment identified opportunities to 

improve efficiency through increased modernization of District software, strategic SCADA monitoring, 

and expanded training for District WDOs and other field staff.  Irrigation Delivery Operations Assessment 

evaluated the efficiency and flexibility of TID’s irrigation delivery system operations through (1) 

comparison of system parameters and deliveries between TID and other California irrigation water 

suppliers, and (2) evaluation of WDOs’ activities and roles in providing high-quality and flexible irrigation 

deliveries. The assessment found that overall TID ranks high among the water suppliers that were 

evaluated for their operational efficiency. During peak-season operations, TID’s WDOs provide, on 

average, the largest number of deliveries and the largest delivery volumes per hour worked among the 

suppliers that were compared. Observation and surveys of WDOs found that while TID’s policies to 

provide flexible irrigation deliveries to customers pose operational challenges and complicate delivery 

scheduling. 

6. TID Water Conservation Coordinator 
TID established the position of water conservation coordinator in 1997 to encourage continued 

evaluation of efficient water management practices as a part of its Agricultural Water Management 

Planning activities.  The coordinator works to prepare the Agricultural Water Management Plan 

(AWMP), developed in compliance with SBx7-7 and other legislative requirements, submitted to DWR 

and posted online on TID’s website.  The AWMP evaluates and documents the water management 

practices of the District, including, but not limited to: 

 Engineering design services for ID facilities 

 Private and Improvement District pump testing upon request 



 Installation of CIMIS stations 168 (inactive) and 206 in Denair 

 Link on TID web site to weather data from DWR CIMIS program and weather forecasts 

 Private and Improvement District pump testing upon request 

 Water use information by parcel available from TID at any time online, or upon grower’s 
request, plus all growers receive a year-end water use report 

 Information describing suitability of surface water, groundwater, and drain water quality for 
irrigation upon request 

 Real time flows and storage for 6 surface water sites provided on TID website 

 TID participates in DWR’s CASGEM groundwater level reporting program 

 Grower newsletter distributed quarterly 

 TID has developed training videos for operation of irrigation and flow measurement facilities 
(e.g. Rubicon side gates) and posted them on its website 

 TID provides remote data access describing delivery flows for side gates with Slip Meters and 
permanent Flume Gates 

 Drought information page with extensive information to support on-farm water management 
during drought 

 TID Drought Management Plan 

 TID employs an assistant engineer with a background in agriculture who provides on-farm 
technical support to growers 

 Services include support of micro/drip conversion and on-farm reservoir sizing 

 TID has expanded its use of new virtual communications mediums (social media, etc.) to 
enhance grower engagement 

 Occasional seminars for growers on various water management topics 

7. MID Conjunctive Use and Pricing Structure 
Conjunctive use of water has been practiced by MID for many years. The District uses groundwater 

supplies to supplement its water supply during dry years and as needed to minimize operational 

outflows by using wells to supply nearby water user needs rather than diverting water from several 

miles away. In addition to its own wells, the District's water treatment and supply agreement with the 

City of Modesto specifies that when requested by the City, the city may exchange some of its 

groundwater supply for a like amount of additional treated surface water. In addition to District wells, a 

large number of surface water users have also installed private groundwater pumps which they can use 

for irrigation during dry years. MID is also working jointly with the Stanislaus and Tuolumne Rivers 



Groundwater Basin Association to comply with the Sustainable Groundwater Management Act, which 

requires that groundwater be managed sustainably with no net long-term overdraft. MID accomplishes 

this through a combination of continued improvements to water management, spill reduction, 

municipal water deliveries, potential future development of groundwater recharge basins and continued 

conjunctive use. 

MID has also adopted a pricing structure based at least in part on volume used. MID implemented a 

tiered pricing structure and annual rate increases to encourage efficient water management consistent 

with MID’s Rules and Regulations Governing the Distribution of Irrigation Water Within the Modesto 

Irrigation District. The tiered pricing structure was adopted in 2015. Therefore, growers have incentives 

to conserve water. In addition, over the last few years, the water pricing structure has increased the cost 

of water at a rate of about 10% per year but increased 40% in 2015. Furthermore, special Drought 

Surcharges are added to the water pricing structure to cover drought related operations, such as 

increased groundwater pumping and enforcement of Rules and Regulations. 

8. MID In-lieu Service 
Following a very wet water year in 2017, the Modesto Irrigation District Board of Directors directed staff 

to look at how surplus surface water could be made available to help with sustainable groundwater 

management within the Modesto Sub-basin. To accomplish this, the Groundwater Replenishment Plan 

was created and implemented. This voluntary plan is designed to deliver surface water to eligible 

landowners outside of MID’s irrigation boundaries who are solely dependent on groundwater, but 

within MID’s sphere of influence for the purpose of groundwater replenishment through in-lieu 

recharge. The surface water MID provides through the program is for agricultural use only and 

participants must demonstrate that surface water received is put to beneficial use. In 2018 the GRP 

provided over 2,000 acre-feet (AF) of surface water in lieu of groundwater pumping. 

9. MID Rules Prohibiting Wasteful Practices 
MID’s Irrigation Rules and Regulations is provided to all MID irrigation customers.  Failure or refusal of 

any Landowner, Renter or Irrigator to comply with any of these Irrigation Rules or applicable regulations, 

or any part thereof, may be sufficient cause for curtailment or termination of delivery of District water 

to the lands of such Landowner, Renter or Irrigator. Interference by any Landowner, Renter or Irrigator 

with a District employee, agent or official in the discharge of their duties may be sufficient cause for 

curtailing or terminating delivery of District water to the lands of such Landowner, Renter or Irrigator. 

The District may immediately terminate the delivery of District water supplied to any parcel of land if 



the condition of the land or irrigation Facility present an immediate danger to any person, to the general 

public, or to any property, including but not limited to the flooding of property.  Compliance with each 

and all of these rules shall be a condition precedent to the delivery of water to any Irrigator. 

10. MID Operational Analysis and Planning for Conservation 
Beginning in 2007, MID embarked on a Comprehensive Water Resources Management Plan (CWRMP) 

consisting of a variety of recommendations for policy and facility improvements to accommodate 

current and future water demands. The District’s CWRMP is a multi-phase effort intended to 

incorporate elements of prior planning efforts, new information, and creative ideas into a 

comprehensive plan to guide future water management decisions. Decision makers, stakeholders, 

consultants, and staff benefit from a comprehensive picture of the issues and impacts related to water 

management in the district. The District’s goals in developing the CWRMP were to: 

 Address discharge water quality and regulatory risks; 

 Improve operations efficiency and customer service; 

 Plan for aging system replacement; 

 Adapt to technology change; 

 Plan for Federal Energy Regulatory Commission (FERC) relicensing so that the District can 

provide evidence to support its renewal application and minimize any negative impacts that 

might result from relicensing decisions; and 

 Understand the options and opportunities available to the District for addressing current and 

future needs. 

MID completed a Programmatic Environmental Impact Report (PEIR) for the CWRMP. The PEIR is 

intended to provide a high-level analysis of the potential CWRMP impacts and set the stage for focused 

individual project specific environmental review as projects warrant and as resources allow. MID 

completed the PEIR in 2016. While implementation of the CWRMP is contingent upon funding, MID sees 

benefits in the CWRMP as an effort to identify better methods to manage the District’s water resources. 

Potential funding mechanisms to implement the CWRMP are identified in the PEIR. The CWRMP is 

currently undergoing CEQA review and is expected to be released for public review in 2022. 

11. MID Water Conservation Coordinator 
MID has designated a water conservation coordinator who will develop and implement the water 

management plan and prepare progress reports.  Through a Board Resolution, the MID Board of 



Directors appointed the Assistant General Manager, Water Operations, as the Water Conservation 

Coordinator for Modesto Irrigation District. 
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1. County and State/Federal Permits 
TID and MID will be coordinating the counties within the proposed place of use regarding any necessary 

permits, including providing the details necessary for the application processes (e.g., construction 

related activity). TID and MID believes the existing facilities may be operated without additional 

permitting. 

TID and MID will be coordinating with states and federal agencies regarding any necessary permits, 

including providing the details necessary for the application processes (e.g., construction related 

activity). TID and MID believes the existing facilities may be operated without additional permitting. 

TID and MID representatives have not contacted CDFW staff but propose to do so following submittal of 

this application. 

2. Environmental Document 
No environmental document for the project has been completed at this time. TID will be lead agency 

and satisfy all requirements of the California Environmental Quality Act (CEQA).  

Improvement projects included as part of the proposed overall recharge and flood management 

improvement Proposed Project are anticipated to provide recharge, flood management, and improved 

water supply benefits at both the local and regional level. Potential impacts during individual 

improvement project construction and operation are also expected and would be evaluated within 

three primary study areas: 

Potential impacts to aquatic, terrestrial, and botanical resources and habitat, as well as other resources 

and issue areas (e.g., hydrology, cultural resources, and air quality) would be evaluated in detail as part 

of the required CEQA review process. Potentially significant impacts during the construction and/or 

operation phases of each of the actions and projects included as part of the overall Proposed Project 

anticipated to result in environmental effects would be disclosed and evaluated. 

Appropriate mitigation (where feasible) would be identified and included as part of a Mitigation 

Monitoring and Reporting Plan (MMRP) to lessen impacts to a less than significant level as applicable. 

Environmental review would account for potential impacts to resources including fish and wildlife 

species and habitat presence, life stage effects, cultural and tribal resources, air quality, and other 

resources/issues as well as required permitting based on individual project effects including 

construction and operation timing. Coordination with appropriate State, federal, and local agencies 

including the California Department of Fish and Wildlife (CDFW), U.S. Fish and Wildlife (USFWS), and 



National Marine Fisheries Service (NMFS) would occur as part of the CEQA review process, permitting, 

and through the SWRCB’s permit process. 

3. Waste/Wastewater 
Any waste/wastewater potentially generated by the Proposed Project during construction or operation, 

(1) containing such things as sewage, industrial chemicals, metals, or agricultural chemicals, or (2) 

causing erosion, turbidity, or sedimentation will be addressed during the CEQA review process. All 

necessary permits and best management practices will be employed during construction and operation 

of the Proposed Project. 

4. Archeology 
The archeology analysis will be satisfied through the CEQA process. Portions of the Proposed Project 

area have been subject to cultural resources surveys, but the area would require an additional cultural 

resources assessment. It is recognized that additional study would be required for proposed 

improvements included as part of the Proposed Project. During the planning and design phase for 

infrastructure improvements and prior to ground-disturbing activities within previously undisturbed 

areas, the applicant would have a qualified archaeologist and architectural historian conduct a cultural 

resources inventory of the project locations of a particular facility or group of facilities and make 

evaluations for cultural resources as determined necessary. 
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1. Environmental Setting 
1.1. Fish and Aquatic Resources in Don Pedro Reservoir 

Don Pedro Reservoir extends upstream from Don Pedro Dam (located at RM 54.8) for approximately 24 

miles at the normal maximum water surface elevation of 830 ft. The surface area of the reservoir at this 

elevation is approximately 12,960 ac, and the reservoir shoreline, including the numerous islands within 

the lake, is approximately 160 miles long. The watershed upstream of Don Pedro Dam is approximately 

1,533 mi. The reservoir contains both native and non-native and game and non-game fish species, and 

because it thermally stratifies, supports viable warm-water and cold-water fisheries.  

CDFW manages the Don Pedro Reservoir fishery as a put-and-take resource with substantial stocking 

and related fishing regulations and has characterized the resident trout and inland salmon fisheries of 

Don Pedro Reservoir as being totally dependent on hatchery supplementation. As part of its Inland 

Salmon Program, CDFW generally plants rainbow trout (O. mykiss), kokanee (O. nerka), and Chinook 

salmon in Don Pedro Reservoir annually. Don Pedro Reservoir is also managed by CDFW as a year-round 

fishery for black bass. The DPRA has been stocking black bass in the reservoir on an annual basis since 

the early 1980s, and because of the robust bass population supported by the reservoir, multiple fishing 

contests, permitted by CDFW, are held during most years. 

1.2. Fish and Aquatic Resources in the Lower Tuolumne River 
The lower Tuolumne River extends approximately 52 miles from La Grange Diversion Dam (RM 52.2) 

downstream to its confluence with the San Joaquin River (RM 0). The lower river can be divided into two 

broad geomorphic zones defined by channel slope and bed material. The upper zone (RM 24–52) is 

gravel-bedded with moderate slope (0.10–0.15%), whereas the lower zone (RM 0–24) is sand-bedded 

with a slope generally less than 0.03 percent.  

The lower Tuolumne River contains a fish community similar to those found throughout the San Joaquin 

River Basin. Currently, hatchery-origin fish represent a large proportion of the Central Valley fall-run 

Chinook salmon escapement. Although precise estimates of the proportion of hatchery- and naturally-

produced salmon cannot readily be discriminated in the historical record because hatchery-origin fish 

have not been consistently marked, straying of hatchery-origin fish has been documented in the 

Tuolumne River and has likely affected the numbers of salmon in annual spawning runs.  

Physical habitat conditions in the lower Tuolumne River, from La Grange Diversion Dam (RM 52.2) to the 

confluence with the San Joaquin River, have been affected by a wide range of human actions conducted 

over many decades. Prior to widespread European settlement, channel form in the gravel-bedded zone 



of the lower Tuolumne River (RM 24.0–52.1) consisted of a combination of single-thread and split 

channels that migrated and avulsed. Anthropogenic changes that have occurred in the lower Tuolumne 

River corridor since the mid1800s include gold mining, aggregate mining, grazing, agriculture, water 

management, and more recently, urban encroachment. Riverbed material has been excavated to depths 

well below the thalweg to mine gold and aggregate, eliminating active floodplains and terraces and 

creating large in-channel and off channel pits. A historical timeline of mining in the San Joaquin River’s 

tributaries includes placer mining (1848–1880), dredge mining (1880–1960s), and sand and gravel 

mining (1940s– present). On the Tuolumne River, dredge mining during the early 1900s resulted in the 

excavation of channel and floodplain sediments and left dredger tailings deposits between RM 38.0 and 

50.5. Large scale, off-channel aggregate mining continues today.  

Agricultural and urban encroachment along the lower river, combined with a reduction in high flows and 

coarse sediment supply, have resulted in a relatively static channel within a floodway confined by dikes 

and agricultural uses. Many miles of riverbank have been leveed and stabilized with riprap by agencies 

or landowners. Levees and bank revetment extend along portions of the riverbank from near Modesto 

(RM 16) downstream through the lower San Joaquin River and Delta. 

1.3. Fish Species in the Lower Tuolumne River 
The distributions of native and nonnative fishes are influenced by water temperature and velocity, 

which vary by location, season, and in response to flow. Most native resident fish species are riffle 

spawners and are generally more abundant in the gravel-bedded reach (RM 24-52). Existing data show 

that the Sacramento sucker is the most abundant and widespread native fish species in the lower river. 

Non-native fishes are present throughout the lower river but are typically most abundant in the sand-

bedded reach and the lower 6-7 miles of the gravel-bedded reach, where water temperatures are 

warmer and SRPs provide habitat. Sunfishes are the most abundant and widespread non-native fish in 

the lower river. The non-native predator fish community in the lower river includes largemouth, 

smallmouth, and striped bass (Morone saxatilis). 

Native species in the lower Tuolumne River include Fall-run Chinook salmon (Oncorhynchus 

tshawytscha), steelhead or rainbow trout (Oncorhynchus mykiss), hardhead (Morone conocephalus), 

and Sacramento Splittail (Pogonichthys macrolepidotus). 

Of the 22 non-native fish species documented in the lower Tuolumne River, 18 were introduced by state 

or federal agencies (CDFW, NMFS, USFWS, and the State Board of Human Health) between 1874 and 

1954, and one was introduced with permission from CDFW (1967). The remaining three were introduced 



by aquarists (goldfish [Carassius auratus] in 1862), catfish farms (red shiner [Cyprinella lutrensis] in 

1954), or private individuals (common carp in 1877, although released in the same year by CDFW). 

Sixteen of the fish species released by state or federal agencies were introduced intentionally for sport 

or commercial fisheries, as a prey base for sport fish, or for mosquito control; two were introduced 

incidentally with shipments of sport fish. The most abundant and widespread non-native fish species in 

the lower Tuolumne River (bluegill, redear sunfish, and green sunfish) were first released in California 

between 1891 and 1954. Largemouth and smallmouth bass were first released in California by CDFW 

between 1874 and 1891. 

2. Photographs 
The attached photographs support the Application. 



 
Aerial view of the Don Pedro Project (built 1971) 
 

 
View of the Don Pedro Project looking directly at the dam and power house (Built 1971) 
 



 
View of La Grange Diversion Dam (built 1893) 
 

 
View of La Grange Diversion Dam during overtopping, TID hydrogenation facility shown on the right 



 
La Grange Diversion Dam, MID diversion facility located on the left side of Diversion Dam 
 

 
TID Diversion facility to TID Main Canal from La Grange Diversion Dam 



 
TID Main Canal 
 

 
Aerial of TID Canal section 
 



 
MID Main Canal and Regulating Reservoir 
 

  
MID Canal 



 
MID Water Treatment Facility  
 

 
MID Water Treatment Facility  
 



 
Infiltration galleries  

 
Infiltration galleries  
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